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Does your hedge do what it says on the tin?

Introduction

Over the current decade it has become popularipedior UK Life Insurance
companies to manage their asset risk exposuresivesto their liabilities,
using derivatives. In most cases, this has inwbfireding derivatives
(*hedging assets”) whose values move in the oppalitction to the assets
held, net of liabilities, and to vary the mix okthwo to create the required
risk exposure.

Market conditions were fairly benign over the pdrto the middle of 2007

and it was typically perceived that the hedgingetsperformed well in
tracking the opposite movement of the assets Heldas also common to
assume in financial modelling and reporting thatshiedges are perfect and
to ignore any potential differences in movementgalues between the assets
held and the hedging assets.

The so called “credit crunch” or “global financa@lsis”, which started in the
middle of 2007 and is still apparent into 2010, te@xtreme volatility in
most financial markets and highlighted the impactaof hedging market
risks.

However, the same crisis also created extremetgstd conditions in
derivatives markets with unanticipated dislocatiomgis has raised the issue
of whether the hedges taken out by insurers prevde effective during the
times when they were most needed — in other wadldetivatives hedges, in
practice, “do what they said on the tin”.

Our working party was formed to address this qoestinder the sponsorship
of the Finance and Investment Practice Executivar@ittee. We presented
our initial findings at the 2009 Risk and Investm€onference, and
subsequently the 2009 Life Convention, and thisepagpresents our final
output.

Hedge effectiveness and “basis risk”

1.6 When considering whether a hedge has been effectneeneeds to consider

1.7

1.8

what the hedge was actually trying to achieve.

In economic terms, as discussed above, hedgegpacalty trying to offset
the risks in respect of an asset, or asset-ligh#éitposure.

This leads to consideration of “basis risk” whishtypically defined as the
risk that changes in the value of the hedging umsént do not exactly offset
those of the position being hedged.

1.9 When considering the economic effectiveness ofdgégthe insurer may be

concerned with whether the hedge produces a payaffaturity that matches
the gain or loss on the hedged position. Thisseetially a cashflow
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perspective.

1.10 However, an insurer may also be concerned as tthehehanges in the
market value of the hedge offset changes in th&ebharlue of the hedged
positions, assessed at interim positions prior atunity. This perspective has
becoming increasingly relevant due to the trengkgulation and accounting
towards a short-term mark-to-market perspectivg (gder Solvency II).

1.11 During the global financial crisis, as our analysi$Section 3 to 5 shows,
hedges that may still have been expected to betefaf held to maturity
nevertheless showed considerable basis risk orrletmanarket basis.

1.12 Hedges are often also taken out by insurers wghreeto the regulatory and
accounting consequences — for example in ordeatulise the capital
position, to achieve up front capital relief, oreiosure profit stability. In this
case, the effectiveness will depend on the treatoigthe hedge under the
particular regulatory or accounting metrics th&t mlevant — in many cases a
hedge effective under one metric may be ineffeativéer another.

1.13 In addition, effectiveness can be impacted by cenpairty risk — is the
counterparty to the hedge actually able to pay wherhedge is required —
and other practical issues such as liquidity s$rain

1.14 More broadly, therefore, basis risk may be defiagdhe residual risk that
remains with the insurer in respect of the riskgeced by the hedging
strategy. In this regard, we follow the definitiof the Securitisation of
Non-Life Insurance Working Party (2008).

Contents and scope of paper

1.15 This paper looks at some of the most popular heftgesith-profits and
annuity funds within UK life insurance companidd/e report on regulatory
requirements and current treatments before congaenformance of
underlying assets and the hedging assets ovethwtienign period from 1
January 2004 to 30 June 2007 and the stressedisénice 1 July 2007.

1.16 We then look at some of the practical issues ingiie hedges that have
become apparent during the recent stressed camslitiefore drawing our
conclusions on the appropriateness of the hedgesiard and common
regulatory practices.

1.17 The hedges we have examined are:
* Equity puts to provide a cap on equity losses.
» Credit default swaps to reduce credit risk frompooate bonds.

* Interest rate swaps to reduce interest rate r@k fmis-matches of assets
and liabilities.
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Interest rate swaptions used to manage lossesduamanteed annuity
rates.

Inflation swaps used to match index-linked liakeft

Currency swaps to reduce currency risk from miseimed of assets and
liabilities.

1.18 The authors are aware that there are a numbenofigal issues regarding
hedging with-profits contracts such as:

Asset shares are generally backed by a baskesefsaand true economic
hedges would be based on the basket. Howeveid liepdging assets do
not typically exist for such baskets of assets.

Most with-profits funds include a material expostoeommercial
property. The property derivative market is stdt a deep, liquid market.

Asset shares typically absorb a significant pathefrisk of the
underlying assets, so the net exposure to shamisadahd/or the estate
from the underlying assets can be relatively compled non-linear.

The assets and liabilities (and hence required é@dater with
management actions, potentially requiring a dynarerging policy.

There is often a conflict as to whether to hedgargteed or expected
benefits, especially if the durations of asseteshand guaranteed
liabilities differ.

These issues are outside the scope of this paper.refer the reader to
Hibbert & Turnbull (2003) and Muir et al (2004) fonore details on
hedging with profits liabilities. Neverthelessetbomments and analysis
in this paper are highly relevant to with-profitgls.

1.19 We have also not considered the detailed issuegiagsd with hedging
variable annuities business, which are discusséddiie et al (2008).

1.20 This paper focuses on life insurance companiedtsidregulatory and
accounting frameworks. However, the observati@mcerning the market
basis risk on hedges will equally apply to pendiords.
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2. Regulatory background and current
treatments

2.1 |Insurers face a wide range of regulatory and adoogiframeworks which
measure their liabilities and capital requiremeants variety of ways.

2.2 Risk based capital regulatory regimes such asitigidual capital
assessment (ICA) and the emerging Solvency Il freonke demand
articulation and demonstration of internal contiansl risk management
systems. In this context ERM becomes a regulatsgurce and a source of
inspiration for principles-based oversight framekgor Hedging strategies
often have to be considered within and optimisedsscboth these ERM
based frameworks and older more rules based omutararegulatory
approaches (such as Solvency ).

2.3 Below we look at some of the regulatory and acdognneasures relevant to
UK insurers in more detail and consider how thesffect hedge
effectiveness. We also contrast these with theesponding US regulatory
(risk-based capital) and accounting (US GAAP) reggsmWe have
commented on the likely treatment of the relativa@iyiple hedges listed
above, but even for these the actual effect woaftedd on the way the hedge
is structured.

2.4 The initial impact of hedging can be to change tedjpequirements or the
value of liabilities. The effect on capital reqnments depends on the risks
that are included in the capital calculation (sddieg these risks will tend to
reduce capital requirements) and the treatmergssflual risks (which may
offset or even outweigh the capital benefit).

2.5 The ongoing effectiveness of hedging naturally dejseon what metric is
being hedged. For this Section we have assuméthé¢daing is on an
economic basis. The current UK prudential regisngrobably the furthest
from an economic view so we comment on this in sdetail.

UK prudential framework

2.6 The prudential framework for UK insurers is set imuthe FSA’s Handbook
of Rules and Guidance, in particular the Prude@@ircebook for Insurers
(INSPRU). This includes both the “Pillar 1” regennents, subdivided into
the regulatory “peak 1” basis and the realisticdlp@” basis, and “Pillar 2”
requirements, usually referred to as the Individtapital Assessment
(“ICA").

Peak 1 — valuation of liabilities

2.7 Although its significance has been reduced for nfamys by the introduction
of realistic balance sheets, the ICA regime anchgbsa introduced in
PS06/14 (eg allowing lapse rates and negativewesgrinsurers still need to
report the value of their liabilities on this basis
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2.8 The peak 1 framework combines a predominantly detestic valuation of
liabilities, including margins for prudence, witman-risk-based solvency
margin. For material options there is guidancécatihg that a stochastic
approach is appropriate, which should be benchrdakeelevant market
asset prices. Thus there is an element of markedistent valuation in the
peak 1 basis, albeit subject to the overall requénat for prudence.

2.9 The discount rate for liabilities is based on tied/on hypothecated assets,
so hedging can have a direct effect on the vallloiities if the hedging
assets are used in the calculation of the valugigld. This may sometimes
produce results that are out of line with an ecaconew. The deterministic
valuation approach effectively writes off the timeue of purchased options,
but may give limited or no credit for the protectithey provide.

2.10 Muir et al (2004) discuss examples of the effedtedging with-profit
liabilities using various derivative strategies. plarticular, they demonstrate
why short-dated equity “zero-cost collars” (an ¢geall is sold to fund
purchase of an equity put) are a more efficienkdebhedging strategy than
the longer-dated equity puts which would bettemecoically match the
nature of the guarantees in with-profits contracts.

2.11 The peak 1 discount rate is adjusted for credauléfisk, but for corporate
bonds the adjustment is typically less than thieyield credit spread. This
gives corporate bonds a yield advantage over @iltsmakes them more
attractive for backing long duration liabilities particular. As discussed in
Telford et al (2010) this may have contributedhe high proportion of
corporate bonds held by many companies with sicamifi annuity liabilities.

2.12 The argument for a credit risk deduction that ssldhan the total credit
spread is typically linked to a discussion regagdime appropriate allowance
for liquidity premia. There are currently a widage of views regarding the
appropriate level of the liquidity premia in thght of the credit crunch with
companies seeking allowance for often very sigaiftdiquidity premia
within their regulatory returns. Including a ligity premium in the discount
rate acts as a partial hedge against the impaarations in credit spreads
on available capital. The remaining exposure &alitrrisk, and so the
effectiveness of hedging credit risk with CDS, degseon what proportion of
the credit spread is assumed to be liquidity premiu

2.13 The effect of CDS on the valuation interest raterislear. The valuation
interest rate could be taken as the internal ratetarn on a combined
portfolio of CDS and bonds. The premium paid feg €DS is mainly time
value, and would therefore be written off, but @@S could be assumed to
offset the assumed default losses on the portfdlieerefore the impact of
CDS will typically depend on the assumed defawduagptions in the
valuation interest rate versus the CDS premium.

2.14 Where interest rate swaps are used for hedging wiiegenerally be
combined with the actual bonds held to synthesaséftows that are a better
match for liabilities. The peak 1 valuation int&reate will be determined by
the internal rate of return on the synthetic castél. The initial impact of

Page 7 of 61



Does your hedge do what it says on the tin?

hedging on the value of liabilities may be quitaited (unless the synthetic
cashflows have a very different profile from thénadged cashflows) but the
hedging should be effective at stabilising surguer time if the synthesised
cashflows are a good match for the liabilities.widwger the duration of
liabilities is often different on a peak 1 basisnfra best estimate basis
because of prudent assumptions (eg lapse, mojtadya hedge that is
optimised on an economic basis may be less efteatihedging peak 1
liabilities.

2.15 Finally we consider swaption hedging of Guarant&eduity Options
("GAOs”). GAOs are usually treated as options vétmaterial impact and
hence valued on a (broadly) market-consistent badiss is helpful for
hedge effectiveness as assets and liabilitiesaued using comparable
methods. On the other hand the valuation bagdli€stitains elements of
prudence, for example a conservative GAO take-tgisaequired. Firms
can design their hedging to reflect these assumptoit may then find they
are over hedged if their actual experience isdels®rse than assumed.

Resilience capital requirement and matching rules

2.16 Regulatory basis only firms (ie those not subjeatglistic balance sheet
requirements) have to calculate a resilience dagitmirement (RCR). This
is based on a single market risk scenario, whichlgoes a fall in equity and
real estate values with the more onerous of afaiise in fixed interest
yields by a specified amount (ie a parallel shift).

2.17 Hedging that reduces broad equity exposure or esdany mismatch of
duration between assets and liabilities is likelygduce RCR. However
there is no requirement to consider basis risktloeroresidual risks and so
more refined hedge strategies may have littleahithpact. For example, if a
sold index future is used to reduce equity expother both the index and
the firm’s equity portfolio would be subjected teetsame stress, ie the hedge
is treated as fully effective.

2.18 The RCR does not cover credit, currency or inflatisk. Credit risks are
partly addressed by deductions from the valuatmberest rate (discussed
above). Asset risks are also mitigated to somengXty rules governing how
assets are invested. Assets must be of appropatdty, yield, marketability,
currency and term to meet expected cash outfloMSPRU 1.1.34) and
admissibility rules restrict the amounts of eadsslof asset that can be used
to cover capital requirements. Firms must alsdt loounterparty exposures
to prudent levels; loss mitigation techniques (iahg credit derivatives) can
be taken into account. Thus effective hedging alkyv investments to
satisfy the rules rather than reducing liabilibe<apital requirements.

2.19 Index-linked and unit-linked liabilities are sulbjéc close matching rules.
For index-linked liabilities this requires the libes to be covered by assets
that closely represent the index or an index-linkpgroved derivative.
Where liabilities cannot be exactly matched, fishsuld seek to match
assets that at least cover the liabilities, eg IRIRed assets to cover LPI-
linked liabilities. These rules suggest that idla derivatives used to hedge
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inflation risk would need to be highly effectivedaresidual mismatches
should be over-hedged.

2.20 There are additional rules on the use of derivatimensurance companies
which are relevant to hedging as we will now dészri

Rules on use of derivatives

2.21 The specific rules on the use of derivatives, doethin INSPRU 3.2, require
derivatives to be covered and set out conditiong fderivative to be
admissible (and approved in relation to the treatroé permitted links).

2.22 Any obligations to transfer assets or money ari&iom derivatives must be
covered. One purpose of this test is to ensutdithas have assets of the
right type to meet their obligations when they thle. Interpreting this test is
not always straightforward; for example, is covetually required for cash-
settled options, where the purchaser receivesaheatue of the option and is
not required to transfer any assets?

2.23 For the example of a FTSE100 put option, the Idgioger is assets
representing “a reasonable approximation” (INSPRU1B) to the assets
underlying the index. However no guidance is giasrio how good the
approximation needs to be. Similarly, the obvioager for a purchased
index CDS would be a holding of the bonds undegyime index, but it is not
clear how much name basis risk would be acceptable.

2.24 Cover can be provided by assets, liabilities, @iovis or offsetting
transactions so there are a number of ways to thisetiest. It has been
interpreted quite flexibly and does not generadlgra to present a significant
barrier to derivative use. However, it can cgusetical issues in times of
volatile markets — for example, all or part of hedgay become inadmissible,
if the size or nature of the risk being hedged gearunexpectedly (such as
with asset-share linked guaranteed annuity optiwhsye market values fall
sharply).

2.25 In addition to the cover requirement, a derivattaa only be admissible if it
satisfies further rules, in particular it must kedhfor the purposes of efficient
portfolio management or reduction in investmerkgis

2.26 In the context of hedging instruments it is usuttiy reduction in investment
risks test that will be relevant. This is satidfiethe derivative reduces any
aspect of investment risk without significantly ieasing any other aspect of
that risk. This requires an assessment of intredursks such as
counterparty and basis risk, although in practice tequirement has not
acted as a barrier to use of the derivatives dsgmis this paper.

2.27 Overall, these rules on the use of derivativesardras a practical barrier to

effective hedging. However there is some flexipiin the interpretation of
the rules and it is often possible to find a satsfry solution.
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2.28 It is worth noting that hedge instruments are stthij@the general stress
testing and scenario analysis requirements cordam&ENPRU 1.2.42.

Peak 2 — realistic balance sheet

2.29 The peak 2 basis applies to larger (over £500nt) pibfits funds. Assets are
broadly valued at market value and most liabilihes measured on a market-
consistent basis. Hedging does not have a dirgzact on the initial
valuation of liabilities unless the hedge affebtis amounts paid to
policyholders, for example by allocating the hedgsets to asset shares.
However it will have an effect on the risk capitargin (RCM).

2.30 The RCM is based on specified stresses to equiirast rates, credit and
lapse rates. As for the RCR, the equity stresgpsessed as a single
percentage fall in all equities and basis risksgally ignored. Similarly the
interest rate stress is a simple parallel shift.

2.31 The credit stress is a bit more complex. It icHpEd in terms of an increase
in credit spread on bonds that depends on botmd $oating and its initial
credit spread. For other exposures, includingvdéries, firms have to
calculate a change in the value of the exposursismt with the specified
changes in credit spreads. For index CDS this evthdoretically require an
analysis of the rating and spread of all the bamderlying the index,
although in practice a simpler approach would pbbpbe used. If either the
average rating or spread of the index is diffefearh the actual bond
portfolio held then the hedge may not be fully efifee in reducing RCM.

2.32 Under peak 2, all derivatives are taken into actcewen when inadmissible
under peak 1. This is a specific exemption foidgives, rather than other
inadmissible assets, and assists insurers wishipgttin place hedges for
peak 2 to avoid any artificial restrictions fronetadmissibility rules
discussed above.

Pillar 2 —Individual Capital Assessment

2.33 ICA capital requirements are based on principléserathan detailed rules.
Firms are required to consider all the materidsithat may arise before
policyholder liabilities are paid.

2.34 Since the ICA will generally include capital foit significant risks, any
reasonable hedging programme would be expecteavi® $ome benefit in
reducing capital requirements but the effectiven@isiepend on how ICA
is implemented. Companies must calculate capital basis comparable
with a 99.5% confidence level over one year buspecific approach is
specified and companies can use a method thatpodes their hedging
programmes if they wish.

2.35 There is also no specific guidance on the treatroehédge effectiveness or

basis risk. Firms need to identify any materiarstomings in their hedging
programmes and hold additional capital where appatg
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2.36 In practice the approach to basis risk varies. &btms include a stress to

the spread between swaps and gilts. This carris& gactor where firms
hold derivative assets valued using a swap-basg#d gurve but discount
their insurance liabilities using gilt-based yieldarms may consider
tracking error between index-based hedges andcthalgortfolios they are
protecting. Some include additional stressesetmlyeurves that consider
changes in slope and shape as well as level.

2.37 The risks included in an ICA assessment may depanghat hedging or risk

mitigation is in place. One reason is that hedgiray introduce new risks,
such as credit exposure to the counterparty. Agradason is that, once
hedging has removed a material risk, a residulalthiat was previously
neglected as second-order may become materialveetatthe remaining
risks.

Insurance Groups Directive

2.38 For firms that are part of an insurance group Jtiserance Groups Directive

(IGD) requires an assessment of capital resour@ésapital resource
requirements at a group level.

2.39 During the financial crisis there was an incredeeds on insurers’ capital

strength and risk management. For listed insurgnmeps this meant
analysts focused on regulatory capital and IGDtehpmerged as the
measure of choice for the overall strength of au@roln response companies
increased their disclosure of IGD capital, ofteawh as a headline figure in
their financial results. Many disclosures includeasitivities of IGD capital
to equity, interest rate and credit stresses alsasehformation on de-risking.
Hedging activity was often focused on short-terotgetion of IGD capital
strength.

2.40 More recently, as financial markets have recovetcagital strength no longer

receives as much attention and it seems less likatycompanies will focus
on IGD as their principal hedging measure.

2.41 The IGD parent undertaking solvency calculatiohugt on the solo solvency

(i.e. pillar 1) adjusted to remove double-countirigassets and liabilities in
subsidiaries. Funds that are not freely availtdblether areas of the group,
such as surplus in long-term funds, are excludeah fgroup capital resources.
Hedging carried out in long-term funds may therefoave limited effect on
group IGD surplus.

2.42 The group-level IGD surplus covers all subsidiakiasliabilities are not

necessarily measured on the same basis. For sereeas territories
(“designated territories” - EEA states plus a faheos, including the USA),
capital can be calculated using local prudentiedsbut for others a proxy
capital calculation is required. This can be @uésfor hedge effectiveness as
the consolidated exposure to market risk is notswmel on a consistent
basis.
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Solvency I

2.43 The Solvency Il regime is due to come into forceas the EU in October
2012, replacing the existing Solvency 1 regimee Thvel 1 Framework
Directive has now been adopted by the Europeamiaht and CEIOPS has
issued its final advice on Level 2 implementing smgas. However, at the
time of writing the European Commission is stilaffing the actual
implementing measures and CEIOPS is starting workevel 3 guidance so
much of the detail of the regime is yet to emerge.

2.44 The overall philosophy of Solvency Il is based aué-at-Risk (“VaR”)
over a one-year time horizon. Solvency Il esséntiaquires that sufficient
capital be held so that, at a 99.5% confidencd |&abilities can at any point
over the next year be transferred to a third pattg will switch assets into a
matching risk-free portfolio. Solvency Il theredgplaces an emphasis on
mark-to-market risk versus this risk-free replingtportfolio and this
influences the way in which hedges may be treated.

2.45 The Solvency Il framework also requires a valuabbhabilities on a market
consistent basis plus an allowance for a risk mafthirough a cost of capital
calculation).

2.46 One contentious area is the possible inclusionligfuadity premium within
the discount rate. A combined CEIOPS and insurargstry (represented
by bodies such as the CRO and CFO Forums and th¢ Tdask Force
produced a Report on the Liquidity Premium in Ma2€i.0 recommending
that a liquidity premium could be included in camtaircumstances.
However many aspects are still unclear, such ashnifabilities this would
apply to, how the liquidity premium would be calatdd in practice and the
consequent impact on the SCR and risk margin.

2.47 Many insurance companies would welcome an allowéorca liquidity
premium as it would decrease technical provisiomswaould probably act to
mitigate some of the impact of increases in crgglieads. However, its
inclusion would add complexity to the calculatidrtechnical provisions and
capital requirements, which would increase thelehgk of risk management
and hedging. This is discussed further at theaér&ection 4.

2.48 Solvency Il capital requirements (Solvency CagRatjuirement, SCR) can
be calculated using a standard formula or compamiespply for approval
to use an internal model. CEIOPS has issued advi¢ke allowance for
financial mitigation techniques in the standardrfola (DOC 26/09, former
CP31).

2.49 The advice contains a number of principles th&t mgigation instruments
should satisfy. One principle is that only riskigation instruments are
allowable for reducing the standard formula SCR,pnocesses and controls.
An implication is that firms using dynamic hedgivguld only be able to
allow for hedging instruments held at the valuatiate. Although this is
consistent with the instantaneous stress test approf the standard formula,
the credit given to hedging programmes would depemndssets held at a

Page 12 of 61



Does your hedge do what it says on the tin?

particular date which may be rebalanced a few weeklays afterwards.
This may act as an incentive for firms to develueinal models.

2.50 Principle 2 covers legal certainty, effectivenasg anforceability. To avoid
the risk of “window-dressing” with too short-ternediges, there is a
requirement that hedges in force for less thanwveionths should only be
taken into account pro-rata (i.e. only 50% credieg for a six month hedge).
If a programme of rolling short term hedges islexcp, full credit is only
given if the conditions for renewing the hedgesfally committed.

2.51 Principle 2 also covers basis risk, and statesvthate the underlying
reference of the risk mitigation instrument doesp®fectly match the risk
exposure, then credit should only be allowed iflihsis risk is not material
compared to the mitigation effect. This seemsetaysite a high standard —
particularly in the light of our findings in Seatis 3 to 6 - and may be
difficult to demonstrate in practice.

2.52 Examples are given of hedges that are consideredaob/e material basis
risk:

* “Equity derivatives whose underlying equities aderes have not a
correlation nearby 1 with the hedged asset orlitgbéspecially in case
of stressed situations.

« Credit default swaps referred to names differean tthe hedged name, or
with a correlation not nearby 1, with a differemtor or a different
nominal”.

2.53 The advice requires that if insurers envisage usiiagncial mitigation
techniques with material basis risk, then they ngéd to develop partial
internal models to capture these risks.

2.54 In either case, standard or internal model, theirement is that capital
should be held against basis risks with a confiddegel and time horizon
consistent with the Solvency Il framework — i.ea89.5% one-year VaR.

2.55 The design of the SCR standard formula is an inapofiactor for hedging, in
particular the market risk module. This includgssses for interest rate
(non-parallel upward and downward shocks), eqpityperty, spread,
concentration and currency risk. The equity anerest rate stresses
incorporate changes in the corresponding impliddtiibies.

2.56 The equity sub-module includes a symmetric adjustmeechanism which
increases or decreases the size of the stressdiegem how the MSCI
Developed index level compares with its one-yearage. The intention of
this mechanism is to reduce the required capitaddmities in periods when
equity markets have fallen rapidly and so hopefallgid mass selling of
equities in distressed markets. It remains todes svhether a simple formula
is sufficient to cope with all market conditions.
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2.57 Inevitably the standard formula calibrations wilitibe consistent across all
modules for all possible risks and at first sigtgre may appear to be hedging
strategies that would reduce the SCR by arbitratfiegules, e.g. by moving
an exposure from one module to another. Howekir g unlikely to be
effective in practice as regulators can require games to move to an
internal model if the standard formula does nopprty reflect their risks.

2.58 A further requirement of Solvency Il is an Own RB&If Assessment
(ORSA). This should encompass all material ritled may have an impact
on the undertaking's ability to meet its obligaiamder insurance contracts.
Basis risk will therefore need to be assesseddrORSA, although this will
not necessarily lead to additional capital requiests.

Risk based capital requirements for US variable anuities

2.59 So far we have looked at UK and European regulatapytal frameworks. In
this section we compare these with US regulatopytabfor insurers writing
variable annuities. The contrast shows how diffeneterpretations of risk
based capital have been used in the different rnterégven partly by the
different products and hedging practices.

2.60 Statutory risk based capital (RBC) is governedldgs and guidance adopted
by the National Association of Insurance Commissisr{NAIC). In 2000 a
scenario-based approach was adopted for the C+&é€imask) component
but only covering interest rate risk (C-3, PhaseMbpre recently a
principles-based regime has been developed (C&e”h or C3P2) that will
require companies to determine a total asset reeint (TAR), ie the sum of
reserves and RBC.

2.61 One basic difference between RBC C3P2 and Solvingyhat the use of a
conditional tail expectation (CTE) measure. TAR&sed on the average of
the worst 10% of the present value of projecte@lssrdeficiencies, ie
CTE90. Solvency Il is based on a VaR measuréié®9.8' percentile loss.
One consequence for hedging is that the differezdasures consider different
parts of the loss distribution, but in practice maedging programmes will
narrow the whole loss distribution so this distiaetmay not be very
significant for hedge effectiveness.

2.62 A more fundamental difference is that C3P2 useseoff approach,
compared with a 1 year standard for Solvency lli¢wimay be approximated
by instantaneous stress tests). This allows corepan take credit for
dynamic hedging programmes in their RBC calculation

2.63 There is a considerable amount of detailed guidandeedging and hedge
effectiveness in RBC. Credit can only be givea ©learly Defined Hedging
Strategy, which must identify both hedged and ugkddisks and the
metric(s) and criteria used to measure hedge eféeetss, amongst other
things. The TAR should include an adjustment fonedged risks, hedge
costs and any uncertainty over the effectivenesseohedging strategy.
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Accounting frameworks

2.64 Many insurers publish supplementary embedded vafoemation in addition
to their normal accounts. Here we look at soméa@fmore commonly-used
accounting bases: general accounting standardsigeddy the International
Accounting Standards Board (IASB), EEV/MCEV priniep published by
the CFO Forum and US GAAP.

International Financial Reporting Standards

2.65 Accounting standards are published by IASB in tivenfof IFRS, gradually
updating the older International Accounting StaddgtAS). Two of the
standards that are particularly relevant to insteasompanies and have
implications for hedging are IFRS 4 (insurance caxts) and IAS 39
(financial instruments).

2.66 The accounting treatment differs depending on whktelndard applies to a
particular asset or liability, and individual stands allow a variety of
approaches. IFRS 4 allows existing accountingcpsito be used, subject to
some restrictions, or contracts can be remeasaresflect current market
interest rates. IAS 39 divides instruments inféedent categories which are
measured using either fair value or amortised cbhe measurement of
assets and liabilities, and hence the effectiveokany hedging, is therefore
heavily dependent on the choice of accounting fEsic

2.67 The variety of different valuation methods can tzgaismatches between
assets and liabilities. In response, IAS39 intoadthe concept of hedge
accounting. This allows companies to designatiteassets or liabilities,
generally derivatives, as hedging instruments witresponding hedged
items. Hedging instruments and hedged items dseguently measured on
a consistent basis which should reduce P&L andnicalaheet volatility.

2.68 As an example, suppose CDS are used to hedge ategmnds designated as
held-to-maturity investments. If hedge accountggot applied then the
CDS would be measured at fair value while the bardsneasured at
amortised cost. Changes in the mark-to-marketevafiihe CDS would
appear in the P&L but unrealised gains on the bevaigd only be
recognised on an accrual basis.

2.69 However there are a number of relatively onerouslitimns that need to be
met in order to apply hedge accounting. One istti@hedge is “highly
effective”, which requires that the actual resolishe hedge are within the
range 80-125%. This puts a specific limit on theant of basis risk that is
allowed.

2.70 The “highly effective” test and the complexity bktother requirements,
including the level of documentation required, m#éat companies may not
always seek to apply hedge accounting. In somesgastential P&L
volatility may be considered preferable to the utaety of whether a hedge
will pass the effectiveness test. Failing the tesains assets and liabilities
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may have to be re-designated and re-valued.

2.71 The IASB has a current project to replace IAS3%winew standard IFRS9.
This project is in progress at the time of writthgs paper — a revised
standard on hedge accounting was originally plarfioe@1 2010 but it now
appears that a more fundamental review of hedgauating is to take place.

2.72 The IASB is also currently developing phase 2 @fnsurance contracts
project to replace IFRS 4. This is expected talpoe some form of fair
valuation calibrated to market values but thisasguaranteed. Many aspects
are still under consultation, including fundamemtetisions such as the
discount rate, the cashflows to be valued andi#ibdity measurement
attribute. One contentious point is whether psof&n be recognised at policy
inception. If not then the value of liabilitiesudd depart from a market-
consistent valuation and be benchmarked againgrédreiums charged
instead.

2.73 This phase 2 project is making slow progress wiie@ment on the
outstanding issues proving hard to reach. The |&&MBently state that they
aim to publish an Exposure Draft in 2010 and al fst@ndard in 2011 but this
timetable appears ambitious.

EEV/MCEV

2.74 The CFO Forum has published European Embedded VM) principles
covering embedded value disclosures by its membess key features are a
discount rate for liabilities based on swaps amditiclusion of a time value
of financial options and guarantees (TVFOG), altfiothis does not have to
be on a market-consistent basis.

2.75 Using a swap-based discount rate can be helpfllddge effectiveness
because it removes some potential basis risk betliegglities and the values
of derivatives based on swap rates.

2.76 However, if TVFOG is calculated on a non-marketsistent basis then this
may reduce the effectiveness of any hedging oboptand guarantees. The
asset will be measured at market value and theyebma mismatch with the
valuation of the corresponding liability.

2.77 Principle 9 makes explicit provision for a deduntfioom EEV in respect of
residual non-hedgeable risks. This deductiontenitied to allow for
asymmetries in non-hedgeable risks and risks tieat@t included in the
TVFOG. This Principle tends to be applied in toatext of demographic
risks. Itis possible that the development ofrtteket in demographic hedge
instruments, such as longevity swaps, will actitmmaEEV reporters to
reduce the deduction for non-hedgeable risks witeege hedge instruments
are available.

2.78 In June 2008, the CFO Forum published Market CtersisEmbedded Value
(MCEV) principles to replace EEV. These specifgttthe allowance for risk
should be calibrated to market prices, and in @aldr options and guarantees
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should be valued in line with the price of simid@shflows traded in capital
markets. This should increase consistency betWalility measurement and
the value of hedging instruments.

2.79 However, in December 2008, the CFO Forum annouacediew of the
Principles to consider their application in morgbtlent market conditions.
In October 2009, the CFO Forum announced a chantieir principles to
permit the inclusion of a liquidity premium whenepaopriate. The CFO
Forum are still considering how TVFOG should bebrated in dislocated
markets, but at year end 2008 most insurers pubfigharket consistent
EEV or MCEV results used volatilities that did metlect year end 2008
conditions (e.g. average volatilities over 2008}).year end 2009 most had
reverted to using 31 December market volatilities.

2.80 These potential changes to the principles may toe§pnooth MCEV's
sensitivity to market fluctuations, but would indtee potential
inconsistencies with the value of hedging instruteen

2.81 As for IFRS phase 2, there is uncertainty ovelftiwre direction of MCEV.
The CFO Forum has announced a delay in mandatory\Wi€porting from
2009 to 2011 to allow further work to finalise the2view of the Principles.

US GAAP

2.82 The Financial Accounting Standards Board (FASB)dstablished various
accounting standards to underpin the treatmenéwvative instruments and
financial hedges under US GAAP. The main standaresntroduced in
Statement of Financial Accounting Standards (SFES3) published June
1998.

2.83 SFAS 133 allows for hedge accounting, along sinfieas to IAS39.
Financial hedges are split into three distinct gatees: fair value hedges
which are used to hedge changes in fair value;flcashedges or foreign
currency hedges.

2.84 Movements in the value of derivative instrumentgy i@ recognised as
earnings under SFAS 133 if they clearly fall inteeaf the categories listed
above, and if this categorisation meets specifteria and is documented as
part of the derivative transaction. Strict disci@sstandards are required. US
GAAP standards are typically focused on earningsilty and SFAS 133
presents a route for achieving this for specifibtiy controlled derivative
transactions.

2.85 SFAS 133 was amended by SFAS 138 (June 2000) ah8 $#9 (April
2003). The US GAAP reporting standards containe€RAS133, 138 and
149 were developed partly in the context of thenuB8kets for variable
annuities and guaranteed investment contracts.SSI38 covered interest
rate hedges and intra-group hedges. SFAS 149inedtaertain amendments
related to the definition of a derivative and treatment of hybrid
investments in life insurance policies.
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2.86 As for IFRS, US GAAP contains separate standandsm$wurance contracts,
SOPO03-1. For variable annuities, some guaranteesoaered by this
standard but others are treated as embedded geesasutbject to SFAS 133.
This can lead to inconsistent measurement of gtegarwithin the same
product, which presents significant challengesctompanies that base their
hedging on US GAAP earnings.

Conclusion

2.87 Accounting and regulatory metrics can have a siganit impact on hedge
effectiveness and even the choice of appropriadgihg strategy. This is
particularly true for measures that are relatiatyfrom an economic view of
value and risk.

2.88 The historic peak 1 is such a measure and pothngalds to distortions in
hedging strategies, for example:

» Shorter-dated equity collars are favoured over éosutated puts that
better match nature of guarantees

» Hedging of credit risk is not incentivised

* Hedging of regulatory interest-rate risk would bkative to a prudent
rather than economic assessment of expected fiabédshflows (e.g.
mortality rates, take-up rates of options)

» Derivatives are subject to specific rules that camse practical issues.

» Basis risk on hedges is typically not taken intocamt (this also applies
under peak 2).

2.89 Current IFRS accounting also leads to distortionses in some cases, the
value of assets, liabilities, and hedging instruteeme accounted for
differently even where the economic form is comsist

2.90 The move to a more economic form of regulationredsiced some of these
regulatory distortions, although firms still needcomply with the peak 1
test. In particular, the Individual Capital Assessit represents a more
principles-based and economic approach to assetb&nmpact of hedges.

2.91 When the Working Party was constituted, initialcdissions were held with
the FSA who were interested in whether we wouldheged “hedge
effectiveness” standard that could be used to aterwhether credit should
be allowed for hedges in Pillar 1 reporting.

2.92 The Working Party’s view was that it was diffictdt define such a standard
in an objective fashion and indeed that definirgfiged a standard with a
pass/fail test might be incompatible with a pritegpbased approach to
regulation. However, it may be appropriate taursgifirms to develop their
own standards on hedge effectiveness — as wittetherements for a Clearly
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Defined Hedging Strategy in the United States RBgme.

2.93 In subsequent correspondence the FSA stated thelg \egpect a firm to
assess whether a hedge substantially mitigatesstteeit is assumed to
mitigate, and to consider what risks remain oreadige to the introduction of
the hedge. Specifically:

» For Pillar 1, derivatives must be approved (i.&ispathe admissibility
requirements such as removing more risk than thieegduce).

» For Pillar 2, insurers should consider any capéglired to mitigate
other risks introduced by the hedge.

2.94 Solvency Il will also introduce a more market-catant approach to
regulation. However, the requirements for hedgegaition may render
many current hedging strategies ineffective fouress using the Standard
Model SCR.

2.95 Overall the trend across both regulatory and adoogiframeworks towards
market-consistent measurement (Solvency Il, IFRp8ake 2, MCEV),
generally brings the valuation of liabilities aneldging assets closer together.
However the financial crisis has raised some thealeand practical issues
with this approach and there are a number of opsres still to be agreed in
each of these frameworks.

2.96 We also expect this increased trend to market-baateworks to increase
emphasis on hedge performance in short-term mankaidket terms rather
than just on their performance at maturity. Hewben we consider the
performance of hedges below we focus on mark-td<atdrasis risk.
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Equity puts and collars

A large number of UK insurance companies have esggidty puts and collars
to protect against equity value falls. A put isomtion to sell equities at a
fixed price in a future and hence is designed &rgutee that your portfolio
doesn't fall more than a certain amount. A colimo sells some of the
potential upside from equity returns to pay for i option. Zero-cost
collars can be designed and have been popularseTdre designed to collar
equity value returns between maximum and minimwelte

The options used to implement these strategiegeaarerally based on the
FTSE 100. However, not all equity mandates aredas the FTSE 100. A
lot of companies widen their base to the FTSE ABui@ which includes a
number of small and mid-cap stocks and is more atii$sed than the FTSE
100 which contains more global companies. In &odi@a lot of equity
investment is carried out on an active basis anetswons on the actual
portfolio won’t necessarily follow those of the ixd

As explained in Section 2, it is generally assutinegillar 1 capital
calculations that equity hedges are perfect.

In this section, we look at the historic impactiué first of these issues by
comparing the returns over the past five yeare®HTSE 100 relative to the
FTSE All Share. This gives an indication of tHesly effectiveness of FTSE
100 puts and collars on a FTSE All Share trackiogfelio.

Equity hedges can be designed to be either shont{izne year or less) or
longer-term. For longer-term hedges, the mark-tok@t movements of the
hedge values compared to the movement of the maakets of the equity
portfolio will be important. However, this is alsoiven by the level of
equity volatility at the valuation date and so vaé not explored this in this
paper.

To consider the effectiveness of the hedges anpppate treatment of the
hedges for statutory reporting measures, we loekdide mean and standard
deviation of the FTSE All Share monthly index prmoevements against
those of the difference in price movements betwbkenwo indices for the
five years to 31 December 2009. We also lookdteatnean and standard
deviation of the absolute differences and calcdlaeparate figures for pre-
and during credit crunch (taken to be pre- and B0siune 2007). The hedge
could be considered effective if the mean and stahdeviation of the
differences are small compared to those of the FAIB&e as this would

imply the two move together.

Page 20 of 61



3.7

3.8

3.9

Does your hedge do what it says on the tin?

The results for the three sets of indices are shwslow in Fig 3.1.

Fig 3.1 Monthly price movement statistics
FTA vs FT100

1 month Full Pre crunch During crunch
Mean FTA 0.33% 1.03 -0.36%
Mean FTA-FT100 0.03% 0.09 -0.04%
StDev FTA 4.42% 2.36 5.76%
StDev FTA-FT100 0.50% 0.36 0.60%
Mean abs(FTA) 3.40% 2.21 4.58%
Mean abs(FTA-FT100) 0.37% 0.28 0.45%
StDev abs(FTA) 2.82% 1.25 3.42%
StDev abs(FTA-FT100) 0.33% 0.23 0.39%

It can be seen that the impact of the hedge ismaatnd that, although the
crunch did see slightly wider price differencesamsn the indices, the
hedges remained fairly effective during the crunefowever, it is clearly
also the case that the hedges are not perfectvaancdhononth, the average
difference in the indices is about 10% of the ageradex movements.

Data becomes increasingly scarce given that weakeng at only a 5 year
period if we try to look over longer hedge terms Wwe have repeated the
above analyses for both 3 and 6 month periods. rd$dts are shown below
in Figs 3.2 and 3.3 respectively.

Fig 3.2 Quarterly price movement statistics

FTA vs FT100

3 month Full Pre-crunch  During crunch

Mean FTA 0.89% 3.55% -1.77%
Mean FTA - FT100 0.10% 0.30% -0.10%
StDev FTA 8.02% 2.88% 10.57%
StDev FTA - FT100 0.87% 0.74% 0.98%
Mean abs(FTA) 6.27% 4.07% 8.46%
Mean abs(FTA-FT100) 0.75% 0.66% 0.84%
StDev abs(FTA) 4.88% 1.96% 5.98%
StDev abs(FTA-FT100) 0.41% 0.39% 0.43%
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Fig 3.3 Half-Yearly price movement statistics

FTA vs FT100

6 month Full Pre crunch  During crunch

Mean FTA 2.41% 7.73% -2.91%
Mean FTA - FT100 0.29% 1.00% -0.41%
StDev FTA 15.23% 4.62% 20.74%
StDev FTA - FT100 1.16% 1.01% 0.89%
Mean abs(FTA) 11.81% 7.73% 4.62%
Mean abs(FTA-FT100) 0.89% 1.07% 0.71%
StDev abs(FTA) 9.14% 4.62% 11.17%
StDev abs(FTA-FT100) 0.75% 0.90% 0.60%

3.10 The 3 month figures show very similar charactarssto the 1 month figures.
The 6 month figures show improved impact of hedgitigough still not
perfect. The 6 month figures also show a sliglgromement during the
crunch. This is not surprising as during the chyricwas perceived that the
correlation of all assets increased.

3.11 A large number of equity hedges are put on foryadr period. 1 year hedges
are also of interest for solvency calculationshsag Solvency Il and typical
ICA calculations, where a 1 year period is gengnasled.

3.12 Given that it appears that the credit crunch didhave a big impact on the
effectiveness of these hedges, we looked intortheal figures going back
25 years. These are shown in the table belowcould be argued that it is
only the effectiveness of the hedge in adverseasaenthat is of importance.
During the last 25 years, there were 4 when the f€llAnore than 10%. We
have also shown the statistics for those 4 years.

Fig 3.4 Annual price movement statistics (1984-200 9)

FTA vs FT100

Annual Full data Down 10% only
Mean FTA 7.6% -21.9%
Mean FTA - FT100 0.3% -1.0%
StDev FTA 16.2% 8.7%
StDev FTA - FT100 2.6% 1.5%
Mean abs(FTA) 16.0% 21.9%
Mean abs(FTA-FT100) 2.2% 1.4%
StDev abs(FTA) 7.5% 8.7%
StDev abs(FTA-FT100) 1.4% 1.0%
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3.13 On an annual basis, a FTSE 100 hedge against dliShare portfolio can be
seen to have been quite effective although noepenfi removing the risk
over the past 25 years. Although based on linotegkervations, it appears
that the hedge works best in the times when ieexded most.

3.14 FT All Share based options can be bought whichneduce the observed
element of basis risk but this has to be weighedgginst the greater cost and
lower liquidity of FT All Share options.

3.15 It needs to be remembered that even if the bendbamat option index are
aligned, basis risk will still exist for active agumandates because the
portfolio performance will not track the index.

3.16 Most insurance companies diversify their equitydimays by including
overseas equities. Using a FTSE 100 hedge foe thhesrseas equities will
introduce further basis risk. However, equity ops are available on most
major equity indices.

3.17 Equity options are also typically traded on a pregirn basis, rather than a
total return basis, which leaves the insurer expésalividend risk. Total
return options are available but are generallyligssd. A better option for
companies concerned about this risk is often to atger a dividend swap.
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Credit Default Swaps

Introduction

4.1

4.2

4.3

4.4

4.5

4.6

The last decade has seen increased use by UKnsigdnce companies of
corporate bonds to back with-profits and annuitgibhess in particular.
Using corporate bonds introduces credit risk ih® portfolio (interest rate
and currency rate risks can also be introducethasraged, by using
corporate bonds and these are covered in Sectiofif® credit risk is often
managed by using credit default swaps and thisoseldoks at the
effectiveness of doing so.

A detailed introduction into credit default swapsde found in Muir et al
(2007). This paper explains the fundamental difiees in credit exposure
between bonds and CDS (for example that CDS arg@anyaspecific and not
bond-specific) and why using a CDS is not a peffiecige for any one
corporate bond. However, on a hold to maturitdefiault basis, good
protection can be achieved in a lot of cases.

The paper also explains the number of technicalarmwhy the spreads on a
corporate bond and a credit default swap for tineessingle issuer may
behave differently. Given that it is unusual tédh® hedging CDS to

maturity (you would usually just sell the bond) ahdt default levels are
generally low on investment grade bonds, the bigigese with any hedge is
often the mark-to-market risk caused by differerinegbe movements of
these spreads whilst the hedging CDS is in place.

Typically, a bond mandate will require a bond maardg hold a large
number of diversified corporate bonds and to oufgum a corporate bond
index through individual name screening and frokmig positions on credit
spreads. If a manager is negative on an individaaie, they may well sell
that issue rather than take out an individual CBiSwever, if a manager
believes that in the short term, general crediddans are likely to worsen
before improving again, then they are more likelyise credit default swaps
to hedge their credit risk rather than embark cosdly large-scale sale and
re-purchase exercise.

This paper therefore focuses on mark-to-markethislooking at the
relationship between corporate bond and CDS indicésthe relative historic
spread movements of each over various time periods.

A very large number of corporate bond indices exigir example, Markit
iBoxx have indices covering each of the major aueies (including sterling)
and have sub-indices by maturity, rating and sedtas therefore possible to
create benchmarks using corporate bond indicestbsely reflect the nature
of a given portfolio.
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4.7 In contrast, there are a more limited number of @Rikes. For example,
there are no sterling-only indices (the Europealices cover both Euro-zone
and UK issuers), no rating sub-indices and a higieesh of 10 years.

4.8 A common CDS index, the Markit iTraxx Europe, cav&R5 equally-
weighted European investment grade entities. Abasesuffering from the
same technical issues as for single-name CDS hedgjeg CDS indices will
inevitably introduce a further fundamental riskhat the underlying names
and weightings in the portfolio and the hedgingeagsll be different.

Historical Analysis

4.9 In the rest of this section we look first at thetbrical effectiveness of three
CDS index hedges on selected corporate bond inolelings where we
would expect the hedge to be particularly effectiVée then look at the
effectiveness of index hedges when holding a stgidinly bond portfolio,
which would be more typical for a UK life insurer.

4.10 The first bond index is the iBoxx EUR Corporateder. At 31/12/08, this
covered 1058 investment grade bonds issued in Eimdades many UK
companies) and had an average term to maturity3sf\ears. We have
chosen to compare this with the iTraxx Europe 5rY&aS index which
covers the most liquid 125 single name CDS in thmgean market
(including UK companies).

4.11 We also looked at the iBoxx EUR Corporates 7-10 ya#ex to see if the
effectiveness was greater for longer duration hedde 31/12/08, this
covered 212 investment grade bonds issued in Eumd$iad an average term
to maturity of 8.33 years. We have chosen to coenthas with a 50/50
holding of iTraxx Europe 7 Year CDS index and iTct&urope 10 Year CDS
index. The CDS indices cover the same names and thee combination
brings the maturity in line with that of the bomdiex.

4.12 The third bond index we looked at was the iBoxx EEIRancials as we
expected this to have been the sector most hiidgredit crunch. At
31/12/08, this covered 553 bonds with an average te maturity of 5.11
years. We have chosen to compare this with thexkr Europe Senior
Financials 5 Year CDS index.

4.13 CDS index data is relatively sparse with the inglioaly having been started
in either 2004 or 2005. Figs 4.1a — 4.1c showctiraparison of asset swap
spreads for the iBoxx indices and the quoted midagts for the iTraxx
indices.
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Fig 4.1a iBoxx EUR Corporates vs iTraxx 5 year
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4.14 It can be seen in all three cases that the difteeim spread between the two
indices were very close for most of the pre-crupehod (ie before 30 June
2007) but that these have widened considerablyduhe credit crunch.

4.15 To consider the effectiveness of the hedges antpppte treatment of the
hedges for statutory reporting measures, we loekéide mean and standard
deviation of the bond index spread movements agtinse of the difference
in spread movements between the bond index an@Bt&index. We also
looked at the mean and standard deviation of teelate differences and
calculated separate figures for pre- and durinditoeunch (taken to be pre-
and post 30 June 2007). The results for the theteof indices are shown in
Fig 4.2:

Fig 4.2 Monthly spread movement statistics

iBoxx EUR Corporates vs iTraxx 5 years

1month
Mean
Mean
StDev
StDev
Mean
Mean
StDev
StDev

iBoxx EUR Corporates 7-10 vs 50% iTraxx 7 years 50%
Pre crunch

1 month
Mean
Mean
StDev
StDev
Mean
Mean
StDev
StDev

iBoxx
iBoxx-iTraxx
iBoxx
iBoxx-iTraxx
abs(iBoxx)
abs(iBoxx-iTraxx)
abs(iBoxx)
abs(iBoxx-iTraxx)

iBoxx
iBoxx-iTraxx
iBoxx
iBoxx-iTraxx
abs(iBoxx)
abs(iBoxx-iTraxx)
abs(iBoxx)
abs(iBoxx-iTraxx)

Full
1.49
0.74
20.72
19.01
11.08
11.62
17.52
14.99

Full
1.74
0.74
19.90
18.01
11.32
10.98
16.40
14.23

Pre crunch

0.28
0.60
5.53
5.69
3.49
4.16
4.26
3.86

0.54
-0.78
5.60
4.30
3.52
3.07
4.35
3.07

iBoxx EUR Financials vs iTraxx Senior Financials 5

1 month
Mean
Mean
StDev
StDev
Mean
Mean
StDev
StDev

iBoxx
iBoxx-iTraxx
iBoxx
iBoxx-iTraxx
abs(iBoxx)
abs(iBoxx-iTraxx)
abs(iBoxx)
abs(iBoxx-iTraxx)

Full
3.25
2.04
25.94
22.99
14.88
13.47
21.41
18.66

Pre crunch

1.58
0.36
7.10
4.02
3.68
2.89
6.25
2.77

During crunch
2.92

0.90

30.19

27.61

19.98

20.37

2251

18.25

iTraxx 10 years

During crunch
3.15

2.53

28.92

26.28

20.47

20.25

20.32

16.50

During crunch
5.08
3.90

37.14

33.28

27.23

25.14

25.26

21.65

4.16 It can be seen that under any measure, and fthra# pairs of indices, the

impact of the hedge on the monthly statistics isimal.

4.17 This would suggest that using index CDS over speriods to increase or
decrease the credit risk of a corporate bond parth@s not historically
provided the intended results on a consistent bd%iss is not to say that
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investment managers have not been able to add bgloerrectly predicting
the direction of index CDS spreads but more thiaag proved difficult to
reduce risk on the complete portfolio over shoriqas by using index CDS.

4.18 Data becomes increasingly scarce if we try to lood&r longer periods but
we have repeated the above analyses on a 6 mdratsily. The results are
shown below in Fig 4.3:

Fig 4.3 Half Yearly spread movement statistic
iBoxx EUR Corporates vs iTraxx 5 years

Full Pre crunch During crunch
Mean iBoxx 8.53 -1.21 20.22
Mear iBoxx-iTraxx 4.1¢ 1.44 7.37
StDe\ iBoxx 76.2¢ 5.07 119.1¢
StDev iBoxx-iTraxx 36.54 7.44 56.96
Mean abs(iBoxx) 44.74 3.96 93.68
Mear abs(iBox:-iTraxx) 21.4] 5.9¢ 39.9¢
StDev abs(iBoxx) 60.81 2.95 61.20
StDev abs(iBoxx-iTraxx) 29.14 3.90 36.28
iBoxx EUR Corporates -10 vs 50% iTraxx 7 years 50% iTraxx 10 yeal

Full Pre crunch During crunch
Mean iBoxx 11.14 -041 22.69
Mean iBoxx-iTraxx 49.60 7.48 91.72
StDe\ iBoxx 75.5( 9.2¢ 111.3¢
StDe\ iBoxx-iTraxx 55.7: 4.0t 50.3¢
Mean abs(iBoxx) 49.60 7.48 91.72
Mean abs(iBoxx-iTraxx) 36.55 12.12 60.97
StDe\ abs(iBoxx 55.7: 4.0t 50.3¢
StDev abs(iBoxx-iTraxx) 39.27 10.54 43.20
iBoxx EUR Financials vs iTraxx Senior Financials Sears

Full Pre crunct During cruncl
Mean iBoxx 16.64 -0.10 33.38
Mean iBoxx-iTraxx 11.11 1.26 20.95
StDev iBoxx 90.30 4.55 132.75
StDe\ iBoxx-iTraxx 75.7¢ 4.37 112.4¢
Mear abs(iBoxx 54.1: 3.6¢€ 104.5¢
Mean abs(iBoxx-iTraxx) 40.14 3.64 76.64
StDev abs(iBoxx) 72.15 1.98 73.10
StDe\ abs(iBox-iTraxx) 63.91 2.12 76.5]

4.19 In most cases it can be seen that as the periedaygger, the impact of the
hedge increases to reduce the size and volatflispi@ad movements.
However, it should be noted that in the pre-crupehod a number of the
hedges actually increased the spread risk, alhestrwall numbers.

4.20 Also, it appears that the hedges generally worlesd im the post-crunch
period when movements were more pronounced.

4.21 However, it remains clear that the hedges lookedestill a very long way
from the perfect hedges often assumed in finame@elling and this basis
risk has grown more significant over the crunchqukas spread movements
have increased.
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4.22 The bond indices that we have looked at so far la#iveeen Euro-
denominated to try and find pairs of indices thaivged the lowest name and
characteristics basis risk. However, it is muchrentgpical for a UK life
insurance company to hold a sterling only portfalgothis removes currency
risk compared to its liabilities.

4.23 We have therefore repeated the analyses abovesterlmg corporate bond
index, the iBoxx Stg Corporates 7-10 year indexe Would expect the best
available hedge for this portfolio to be the 50%aix EUR 7 year 50%
iTraxx EUR 10 year hybrid we have already used.

4.24 We were only able to get the iBoxx Stg Corporat@a d@m the Markit
website from 1 July 2006. The results are showovband compared
against those found above for the iBoxx EUR Corax&-10.

Fig4.4 - iBoxx STG Corporates 7-10 vs iboxx EUR Corporates 7-10 vs 50% iTraxx

600.0 EUR 7yr 50% iTraxx EUR 10y
' iBoxx £
Corps 7-
500.0 /"v"‘\ 10 P

iboxx

/r-'/\ \ EUR

, NS B

00 T T T T T T T T T T T T T 1

Spread in bps
] w S
o o o
= = (=]
o o o

[traxx

F LSS PSR
S SR

Sources: SG; Marklt

Fig 4.5 Spread movement distributions

iBoxx STG Corporates-10 vs 50% iTraxx 7 years 50% iTraxx year: iBoxx EUR Corporates-10
1 montt Full Precrunct Crunct Full Precrunct Crunct
Mear iBoxx 4.6( 1.0¢ 6.0¢€ 174 0.5¢ 3.1t
Mear iBoxx-iTraxx 3.57 -0.91 5.4z 0.7¢  -0.7¢ 2.5¢
StDe\ iBoxx 33.2¢ 7.5 39.3¢ 19.9C 5.6( 28.97
StDe\ iBoxx-iTraxx 30.8¢ 4.1Z 36.62 18.01 4.3( 26.2¢
Mear abs(iBoxx 22.2¢ 4.5 29.6: 11.3z2 3.52 20.47
Mear abs(iBox-iTraxx) 22.2( 3.51 29.9¢ 10.9¢ 3.07 20.2¢
StDe\ abs(iBoxx 2485 5.9t 26.0: 16.4C 4.3t 20.32
StDe\ abs(iBox-iTraxx) 21.4¢ 2.0¢ 21.0¢ 14.2: 3.07 16.5(
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Full
iBoxx 26.9¢
iBoxx-iTraxx 20.9¢
iBoxx 135.5¢
iBoxx-iTraxx 107.9:
abs(iBoxx 95.47
abs(iBox:-iTraxx) 70.1¢€
abs(iBoxx 92.7:

abs(iBox-iTraxx) 80.11

Precrunct
-4.0z
-1.5¢

0.7¢

9.67

4.0z

6.81

0.7¢

2.2¢

Crunct
39.3¢
29.9¢
164.0:
130.7¢
132.0¢
95.5(
83.91]
82.5¢

Full

11.1¢
49.6(
75.5(
55.72
49.6(
36.5¢
55.7:
39.27

Precrunct
-0.41

7.4¢

9.2¢

4.0t

7.4¢

12.12
4.0¢F

10.5¢

4.25 It can be seen that the sterling index has beee nwatile during the credit
crunch mainly due to the higher concentration wéficial stocks. It can also

be seen that a hedge using the combined iTraxx \W@&d not have

materially protected such a sterling portfolio fromark-to-market losses.

4.26 Of course, most corporate bond portfolios are attimanaged and so the
bonds held will be different from those in the iBdrdices. It could be that
the bonds actually held do correspond better t©& @dex than those of the
iBoxx index so we can make no stronger statement th say that the
effectiveness of the hedge on an actual portfollbb& different to that
against the index and that companies should canttigein any analysis.

4.27 We do however feel that the results are conclushaugh to say that,

especially during times of stress, whilst CDS offigmificant default

protection, using vanilla CDS index hedges doeswadtrially reduce the

inherent mark-to-market risk for a corporate boodfplio.

4.28 It is perceived that the main cause of the lacéftgctiveness is due to

relative liquidity. Corporate bond spreads willlume an element of

compensation for illiquidity which can be zero luill increase at times of

stress.

4.29 Under Solvency Il, as discussed in Section 3, tieegecurrent debate as to

the inclusion of a liquidity premium in the discdauwate for liabilities.

4.30 The CEIOPS Task Force Report on the Liquidity Ptemidentifies three

(@)

(b)

(©)

main methods of calculation of a liquidity premiumamely

The CDS Negative-Basis Method which compares theasipon a corporate
bond with the spread of a CDS for the same issaitiy, Same maturity,

same seniority and same currency.

The Covered Bond Method which involves choosingia @f assets which,
besides liquidity, are assumed to offer equivatershflows and equivalent
credit risk. The primary example is an index of@@d bonds versus swaps.

The Structured Model Method which involves the akeption pricing
techniques to calculate a theoretical credit sprdadh compensates only for

credit (default and spread) risk. The differeneaneen the theoretical spread

and the actual market spread is typically takeetthe liquidity premium.
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4.31 The Task Force report recognises that none ofgpeoaches are perfect but
identify a simple proxy method using a basic foraniar the liquidity
premium, LP = max (0, x*(Spread-y)), and show fegiusing x=50% and
y=40bps.

4.32 If the only source of discrepancy seen in our itigasons between mark-to-
market of the CDS and corporate bond indices isgbsiin liquidity
premium, and these changes can be reflected ittityatalculations, then
CDS will become very effective hedges.

4.33 By definition, the CDS Negative-Basis method fdica&ting the Liquidity
Premium effectively says that the difference betw€®S and Corporate
Bonds is purely liquidity. However, it does regugame names, maturity,
seniority and currency for this to be the caseis Thunlikely in practice and
so some residual basis risk will still exist.

4.34 However, to give an indication of the potential aapon the effectiveness of
a CDS hedge if a liquidity premium is included e tiability calculation, we
show again graph 4.1a below but also plotting Buxx after deducting the
proxy formula measure of the liquidity premium.

Fig 4.6 iBoxx EUR vs iTraxx 5yr vsiBoxx EUR - Liquidity Premium
400

350

e R0xX - LP
300

250

200 I1Traxx

[1AAN

150 _—
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iBoxx
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4 L & K
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Sources: SG; Marklt

4.35 It can be seen that using this approach increage$icantly the effectiveness
of the hedge and explains virtually all of the éiffnces previously seen.

4.36 It remains to be seen whether a liquidity premisrtoibe allowed in the
calculation of the liabilities under Solvency Ibw it is to be calculated, what
liabilities it would apply to (possibly only annigis) and whether it can be
used for new as well as existing business.

4.37 ltis clear from our analysis that the answerth&se questions will impact
the effectiveness of any index CDS hedging forpaate bond portfolio.
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Interest rate, inflation and currency
swaps

Interest Rate Swaps

Introduction

5.1 An interest rate swap is an agreement between arteep where one stream

5.2

5.3

5.4

of future interest payments is exchanged for andiheed on an agreed
notional amount. Interest rate swaps typicallyhexge a fixed payment for a
floating payment that is linked to LIBOR (see paeguy 5.27).

Fig 5.1 Swap Agreement

Fixed rate cashflows on Notional N

Party A pays

Party B receives

Party A receives Time

Party B pays

Floating rate cashflows on Notional N

In order to fund the floating leg of the swap, ihgurer may elect to hold a
proportion of its assets in cash. The combinatiocash and interest rate
swap is broadly equivalent to holding a fixed ineobond with the same
notional, maturity and fixed rate as the swap.

Equally, we can think of a long-dated fixed incobmnd as equivalent to a
shorter-dated bond plus forward starting interatt swap. In this case the
redemption proceeds from the shorter-dated bonddadmeiused to fund the
floating leg of the forward starting swap. The pvessentially hedges the
rate at which the maturing shorter-dated bond eareimvested.

Interest rate swaps are the most commonly tradedadiee, as illustrated by

the Bank for International Settlements (2009) it2009 report on OTC
derivatives market activity and shown below:
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Fig 5.2 Global OTC Derivatives — Notional Amounts @tstanding (USD bn)
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Fig 5.3 Interest Rate Derivatives by Instrument (U® bn)
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5.5 Interest rate risk is often described as an “unrdedrisk”. By this we mean
that interest rate risk arises because of the @atuinsurance liabilities rather
than a decision being made to take risk in the etgpen of enhanced returns
(as would be the case with, for example, equiti@d)is statement of course
assumes that rates curves are not distorted;ralestors may be incentivised
to take interest rate risk in the expectation ahgavhen rates curves revert.

UK Life Insurance Applications

5.6 Interest rate swaps are used by the majority ofitdéknsurance companies,
with the main drivers being:

» Duration matching of assets and liabilities for aitywfunds — where there
is a shortage of long-dated fixed income securdieslable in the market
with which to match the longer dated liabilities;

* Matching guaranteed benefits under with-profitsteaets — under this
approach the insurer will employ separate yieldegating strategies in
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order to provide discretionary benefits to its pgliolders;

e Immunising the fund as a whole from interest ratenmatches between
assets and liabilities — for example strategic Kats” of interest rate
swaps may be used to improve the PV01 matchinigeossets and
liabilities (i.e. aligning the present values oaalges in assets and
liabilities due to a 1bp parallel shift in the yeaturve); and

» Cashflow matching, especially where capital is sga@nd cash inflow is
limited (e.g. closed with-profits funds) — intereate swaps permit exact
cashflow matching which would otherwise not be paesusing, for
example, fixed income securities.

Regulatory Considerations

5.7 Admissibility follows from the fact that interesdte swaps are being used to
reduce investment risk. In order to satisfy theetdest, insurers must hold
sufficient assets (e.g. cash, floating rate assstigmption proceeds from
maturing bonds) to fund the LIBOR legs of the swaps

5.8 Peak 1 of Pillar 1 encourages strong cashflow niragdbecause of the penal
reinvestment rate assumption and the need to lagltiat against interest rate
risk. The standard formula under Solvency Il, lo@ dther hand, is based on
a 1 year time horizon and makes the implicit asgionghat assets are
transitioned to a risk-free portfolio at the endloé period — this is likely to
focus insurers on sensitivities to interest rateshifts rather than close
cashflow matching. These issues are explored e mietail in Telford et al
(March 2010).

Robustness

5.9 When constructing a hedge using interest rate sveepimsurer will typically
assess its robustness to subsequent shifts, rgatial twists in rates curves.
Clearly, the greater the number of “buckets” usedrbup the assets and
liabilities (e.g. annual, 5 year, 10 year etc.)i@re robust the hedge.

5.10 This sort of testing will continue at regular intals throughout the lifetime of
the hedge, helping to identify any rebalancing tiesds to take place.

Exposure to Swap Spreads

5.11 Swap spreads represent the arithmetic differentveda® swap rates and gilt
yields of similar maturity. Swap rates are tramitlly higher than gilt yields,
i.e. swap spreads are traditionally positive.

5.12 Since August 2007, swap spreads have become caasigilenore volatile
and exhibit more curvature than has historicallgrbthe case, as shown in
the chart below:

Fig 5.4 Swap Spreads (%) — Swap Rate minus Gilt Yk
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5.13 Historically, swap spreads were relatively stabith\swaps trading around
30bps higher than gilts. In part this reflectecaaaumption that bank
deposits were more risky than government debt.

5.14 The onset of the credit crunch resulted in sevesiechtion to the LIBOR
market, driving short-end swap rates higher (seagvaph 5.27) — hence we
see short-end swap spreads increasing rapidlyAttgust 2007.

5.15 In contrast, long-end swap spreads declined — begpnegative in the last
guarter of 2008. The causes of negative spreadstieen explored in detail
by Deloitte (2008), with the primary ones being:

* Investors seeking to replace swap hedges previdasigacted with
failed banks, such as Lehman Brothers;

* Swaps are unfunded instruments, and funding costsased
significantly post the collapse of Lehman Brothers;

» Lack of capacity from hedge funds and bank proarnetrading desks to
exploit swap spreads; and

» Concerns over governments’ abilities to repay matialebt and
nationalisation of much of the banking sector -dieg investors to
guestion whether government bonds are much saartzanks.

5.16 Under peak 2 of Pillar 1 and for the ICA many lifigurers discount their
liabilities using the “risk-free rate” of gilts %Jbps (e.g. 10bps addition for

liquidity). At the same time, they may hold intetreate swaps on the balance
sheet to hedge liabilities.
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5.17 Where the insurer’s assets and liabilities havieifit anchor points (in
either “gilt land” or “swap land”), volatility inwap spreads will flow through
to the balance sheet.

5.18 To illustrate the potential balance sheet impaetcansider the example of a
rolling 30 year liability, valued using the 30 yeslt yield.

5.19 The chart below shows the change in net assetsloegreriod 2004-2009 for
two different investment strategies:

» Liability backed with cash
exposing insurer to movements in the 30 year gilt yield

» Liability hedged with 30 year zero coupon intemagé swap
exposing insurer to movements in the 30 year swap spread

Fig 5.5 Movement in Net Assets for 30 year Liabiljt
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Sources: RBS; Bloomberg

Hedging with Swaps 2004-2009 Pre August 2007 Postgust 2007
Mean 0.3 -4.0 6.6
Std Dev 9.2 2.2 11.6
No Hedging 2004-2009 Pre August 2007 | Post August 2007
Mean -5.3 -7.3 -2.2
Std Dev 7.8 8.2 5.9

5.20 30 year swap spreads were relatively stable upuguat 2007. As a result,
we see noticeable improvements in both the meaasset position and the
volatility of the net asset position as a resulhefiging.

5.21 From August 2007 onwards, swap spreads were coabigenore volatile

than gilt yields. Consequently, hedging was a digrsk strategy versus
liabilities, valued using gilt yields, than simgiglding cash.
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5.22 One way of looking at this is that we witnessed stinimg akin to a “one in
two hundred year event” in swap spreads duringtédit crunch. However
we did not see anything as extreme in gilt yieldiberefore we come to the
seemingly perverse conclusion that hedging actuatiyeased risk during this
period.

5.23 It is possible to hedge the variability in swapesafts. Consider the case
where swap spreads widen. A life insurance complaatyvalues its
liabilities using a gilts benchmark and receivegd through swaps will
suffer negative balance sheet impacts. This @skle hedged by:

* entering a contract to purchase a gilt one yean fnow — the price would
be the one year forward price of the gilt; and

» simultaneously entering a swap starting in one yaaith the same
maturity as the gilt — under which the insurer pfxsd and receives
floating

5.24 This trade would be cash settled one year from nibswap spreads widen
over the next year then this hedging trade wilivéela profit which can be
used to (partly) offset the loss experienced onirtherer’s balance sheet.

5.25 This has been a common trade for UK life insurex$taeir asset managers
over 2009 — not only for hedging purposes but alsen taking the view that
swap spreads will revert to more “normal” levelshiw the next 12 months.

5.26 These “spread-lock” trades are one of the reasdrystere has been a
contraction in swap spreads over the latter pa2i000.

Dislocations in the LIBOR Market

5.27 The London Interbank Offered Rate (“LIBOR”) is aresage of the rate at
which banks can borrow unsecured funds in the-ioéeks money market on
a short term (e.g. 3 month or 6 month) unsecursgba

5.28 LIBOR is not arisk-free rate. Firstly, it refits the offered rate of the market
and not the bid. Secondly, it contains credit Bopaidity risk, which can
become significant in times of financial stressBQR is also a theoretical
rate, since it is based on submissions from a pairiEnks as to where they
perceive that they could obtain funding.

5.29 Interest rate swaps exchange a fixed paymentfloaing payment that is
linked to LIBOR. The insurer must therefore geteest least this floating
rate of return in order to meet its obligations emnthe swap.

5.30 One option is to invest in assets that pay a colipkad to LIBOR, however
this can mean taking credit and/or liquidity riskexplained above.

5.31 An alternative is to invest in money market funaswever these will tend to
pay the overnight rate rather than LIBOR — theall@hce between the two
can be significant in times of financial distre§is can be seen in the chart
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below, which shows the difference (in basis poibetveen 6 month LIBOR
(the market standard for interest rate swaps) @MIS (“Sterling Overnight

Index Average”). SONIA is the weighted averagactiial overnight deposit
rates transacted in the market.

Fig 5.6 6 Month LIBOR minus SONIA
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5.32 The gap between 6 month LIBOR and the overniglet nas historically been
small (around 16bps), but increased significantitythe onset of the credit
crunch, reaching over 300bps shortly after theapsé of Lehman Brothers.

5.33 Another alternative would be to structure swap®tam shorter-dated

financing rates that are more easily generated dayeyn market funds than
LIBOR, such as SONIA. These swaps are not witigsutes, however:

* The market expectation for SONIA to be below LIB@H be priced

into the swap — i.e. the fixed leg on a SONIA swalbbe lower than the
fixed leg on a LIBOR swap;

* SONIA swap contracts are not the market standarthey are

significantly less liquid and have higher transacttosts than their
LIBOR equivalents; and

* In practice, long-end SONIA swaps are priced oBQR swaps — hence
they would have been subject to many of the sam&endislocations,
particularly at the long-end.
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Solvency I

5.34 The CEIOPS Task Force Report on the Liquidity Ptamalso addresses the
key issue of the basic reference risk-free ratéHervaluation of insurance
liabilities.

5.35 In CP40, CEIOPS proposed the use of a AAA goverrtibend curve for the
basic reference risk-free rate. As requested &yCtbmmission, the Task
Force have reconsidered this and looked at ussvga@ curve as a starting
point instead.

5.36 A swaps-based discount rate will create exposussvap spreads for any
insurer holding government bonds — we may thereggpect continued use
of spread-locks, albeit in the reverse direction.

5.37 The Task Force do not regard interbank i.e. LIBORREBOR swaps as
exempt from credit risk, in particular due to then®8nth or 6-month bank risk
required to earn the floating leg. Therefore thays curve would need to be
adjusted to be used as a risk-free rate.

5.38 Although the Task Force do not reach a firm viewpgential theoretical
solution, endorsed by the CRO/CFO Forum, is theofis&ernight i.e.
SONIA/EONIA swaps, where the floating leg is basadvernight deposit
rates.

5.39 The main practical issue with the use of SONIA/EANWaps is the lack of
liquidity compared to LIBOR/EURIBOR swaps — in pautar they are
significantly less liquid at other than very shdutrations.

5.40 For long-dated trades, which would be crucial fier insurers, there is
currently no liquid or readily tradable solutionS®NIA.

5.41 As at 18" March 2010, the SONIA curve at the long end waresdObps
below LIBOR - so there would be a significant irase in liabilities with the
move to a SONIA flat curve. Large demand from ressiwould have
potentially negative price implications, worsencgpital positions.

Interest Rate Swaptions

Introduction

5.42 An interest rate swaption gives the holder thetright not the obligation, to
enter into an interest rate swap at some future déhe terms of the contract
(such as the fixed rate under the swap and whétkeearontract will be cash
settled at the expiry of the option) are agredati@butset.

5.43 There are two types of interest rate swaption eatdr

* Receiver swaptions give the holder the right t@emtto an interest rate
swap where they receive fixed and pay floating
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» Payer swaptions give the holder the right to eintieran interest rate
swap where they pay fixed and receive floating

5.44 To this end, a swaption builds optionality intcoa¥ard starting interest rate
swap — a premium is charged in respect of thioptity.

5.45 Interest rate swaptions can be used to hedge agatieest rates falling/rising
over the term of the option. For example, an ieswishing to hedge against
interest rates falling over the next year couldchase a one year receiver
swaption:

» If interest rates fall over the year, the swap télin-the-money to the
insurer — so the insurer will exercise the optiod aither (a) enter the
swap; or (b) receive the positive mark-to-marketash

« If interest rates rise over the year, the swap balbut-of-the-money to
the insurer — so the option will not be exercised

Guaranteed Annuity Options

5.46 A guaranteed annuity option (or “GAQ”) is the rightconvert the sum
assured under a life assurance policy into a hfeugty at the better of:

» the market rate prevailing at the time of conversand
e aguaranteed rate.

5.47 During the 70s and 80s, many UK life insurers igswéh-profits pensions
contracts containing GAOs — interest rates werg khiggh at the time and so
the guarantees were deeply out-of-the-money.

5.48 Interest rates have since dropped significantlyexpmected longevity has
increased, increasing the value of the guaranteedity and creating
significant additional liabilities for insurers.

5.49 For a given longevity assumption, the liability ené GAO is very much like
the payoff under a receiver swaption:

* As interest rates fall, the cost of purchasingmmuéy on the open market
increases — hence the policyholder receives lessria each year for
each unit of sum assured. Once interest rateshiropy a certain level,
the guarantee will be exercised.

* A receiver swaption gives an insurer the optiomariter into a swap under
which it pays fixed and receives floating. Broagpeaking, once interest
rates drop below the fixed rate of the swap, theopill be exercised.

5.50 For this reason (and as evident from FSA Retums}t UK life insurers use
swaptions to hedge their GAO liabilities. This dendone using either:
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* receiver swaptions; or
* payer swaptions and receiver swaps
These two methods are equivalent via the prin@pleut-call parity.

5.51 Traditional hedge portfolios were constructed usitithe-money receiver
swaptions (e.g. with 4%-5% strikes).

5.52 More recently, insurers have hedged using porabiopayer swaptions and
receiver swaps.

The strike on the payer swaptions is set equdldeffective strikes on the
GAOs, which are typically well above current fordlanarket rates due to
improving longevity. The insurer will typically asat-the-money receiver
swaps (zero cost) rather than swaps that are imtheey.

Under this strategy, the insurer hedges just the tialue of the GAO. The
intrinsic value (reserved for by the insurer) mastnvested to earn at least
LIBOR in order to fund the floating leg of the svgap

Hedge Effectiveness

5.53 One issue with using interest rate swaptions i€p®sure to swap spreads
when using a gilts benchmark to value liabiliti€ptions can not be traded
easily on government bonds, so insurers have fauitficult to hedge
against this risk in the same way as for interats swaps.

5.54 The “option” part of interest rate swaptions doesmormally give rise to
basis risk relative to the liabilities being hedgethis is because the liabilities
are marked to the volatility of traded swaptionsempeak 2 of Pillar 1 and
for the ICA.

Inflation Swaps

Introduction

5.55 For life insurance companies with inflation-linkkabilities, matching assets
can take the form of either:

* inflation-linked government bonds (“linkers);
* inflation-linked corporate bonds (“corporate lin&k8r or
* inflation swaps (“RPI swaps”)
5.56 The chart below shows the maturity profile of lirkkand conventional gilts

in issue — this illustrates the relatively smatles and limited tenors of
available linkers:
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Fig 5.7 Maturity Profile of Gilts & Linkers
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There is a similar dearth of corporate linkers.

5.57 Consequently, most life insurers with material vo&s of inflation-linked
liabilities (e.g. bulk purchase annuity market) ugtation swaps to protect
themselves against higher than expected inflation.

5.58 An inflation swap is an agreement between two pamthere one stream of
future payments is exchanged for another based agreed notional
amount. Inflation swaps typically exchange a fiyagment for a variable
payment that is linked to the Retail Prices Ind&f(”).

5.59 The most regularly traded structure in the inflatimked swaps market is the
zero coupon inflation swap. One counterparty egtegay the cumulative
percentage increase in RPI over the tenor of tlegmaybe with some lag),
and the other pays a compounded fixed rate. Tdmereo exchanges until the
maturity of the swap, i.e. it is a zero coupon $estion.

Fig 5.8 Swap Agreement

Notional N x (1 + Fixed Rate) T

Party A pays

Party B receives

Party A receives Time

Party B pays

Notional N x RPI 1/ RPlgage
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Limited Price Indexation

5.60 In practice, a material proportion of an insuréndex-linked liabilities may
have caps (e.g. 5%) and floors (e.g. 0%) on anndakation — this is
referred to as limited price indexation (or “LPI").

RPI collared between 0% and 5% corresponds todyhlK pensions in
payment increases — this is typically designated(QP).

5.61 The market for LPI swaps is becoming more liquid particular an active
two-way market in LPI(0,5) has developed out toyé@rs — but remains less
liquid than the RPI swap market. More complexatifin exposures — for
example related to deferred pensions — are maiieuifto hedge precisely
with liquid instruments.

Inflation Break-evens

5.62 Break-even inflation is the difference betweenrnbeinal yield on a fixed-
rate bond and the real yield on an inflation-linkehd of similar maturity
and credit quality.

5.63 If inflation averages more than the break-even then the inflation-linked
bond will outperform the fixed-rate bond to maturiConversely, if inflation
averages below the break-even rate, then the fixedbond will outperform
the inflation-linked bond.

Requlatory Considerations

5.64 Directive 2002/83/EC of the Solvency | regime regsiinsurers to match
index-linked liabilities “as closely as possibleby. assets of appropriate
security and marketability which correspond asealpas possible” to the
index on which the liabilities are based. A similequirement appears to be
imposed by the Solvency Il Framework Directive.

5.65 Admissibility of inflation swaps follows from theét that they are being used
to reduce investment risk. The cover test is Batidy holding conventional
bonds which provide for the fixed legs under thagsv

5.66 The treatment of real rate risk under Solvencyilll e addressed at Level 3,
as stated in CEIOPS final advice for the calibratidthe market risk module
(formerly Consultation Paper 70).

Hedge Effectiveness

5.67 In the absence of credit risk, inflation-linked bisrand inflation swaps may
be regarded as equally good instruments for cashfiatching purposes.

5.68 For example, suppose that an insurer has a IyabiliN years time which will
grow with inflation between now and the end of khgears. Suppose also
that there is a zero coupon inflation-linked bordikable in the market
which matures in N years. Both the bond and ar&t yero coupon inflation
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swap can be used to provide for the liability ekaetthere is no cashflow
basis risk.

5.69 However we must also consider the extent to whehvilue of the hedging
instrument changes in line with that of the liglilbver the lifetime of the
hedge, i.e. mark-to-market risk. For example,rsuier may value inflation-
linked liabilities using inflation break-even rawsrived from government
bonds, but hedge these liabilities using inflaeraps (or vice versa).

5.70 We can do this by comparing inflation break-evemgovernment bonds with
inflation swap rates:

Fig 5.9 25yr Swap Inflation minus 25yr InflationBreak-evens
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5.71 Prior to the credit crunch, movements in swap ratesbreak-evens showed a
high degree of correlation, with swap rates c.10bgker on average.

5.72 Swap rates and inflation break-evens have beend=yably more volatile
since the collapse of Lehman Brothers, and theve haen several periods
where the two markets have not moved in tandenmeSaf the reasons for
this behaviour are discussed in the March 2009@i&rterly Review:

» Flight to liquidity, meaning high demand for nomliigavernment bonds
— putting downward pressure on break-evens;

» Leveraged investors unwinding inflation linked bgrakitions during the
market turmoil — pushing real yields up, whichunrt pushed break-evens
down;

» Expectations of lower inflation and investors hedgibreak-even
positions in bond markets — pulling swap rates dcanal
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* Investors seeking to exploit perceived lows in kreaens — acting to
reverse some of the observed declines in breakseven

5.73 As the gap between swap inflation and break-eviéation changes over
time, so too will the insurer’s net assets (alleotthings being equal). For
example, if inflation swap rates stay flat over tiext year but break-evens
rise, then net assets will improve for an insurbrclv hedges using swaps but
values with reference to linker break-evens.

Currency Forwards

Introduction

5.74 A currency forward contract (or “Fx forward”) issénding obligation to buy
or sell a certain amount of foreign currency ateggreed rate of exchange,

on a certain future date. The most liquid Fx fodgaare 1, 2, 3 and 6 months.

5.75 Fx forwards, in conjunction with interest rate swagre used by UK life
insurance companies to hedge the foreign exchasiganising from:

» assets denominated in foreign currencies (e.g. d&i»minated
corporate bonds);

* contracts of insurance under which claims are payalforeign
currencies (e.g. German term assurance policied); a

» surplus capital within and dividends payable frarefgn subsidiaries

5.76 The diagram below illustrates how a Fx forwardsedito hedge the foreign
exchange risk on a USD-denominated bond:

IRS Swap USD FX Forward IRS Swap GBP
Fixed for USD Swap USD Floating for
Floating for GBP GBP Fixed

5.77 The interest rate swaps protect the insurer fremgiUSD rates and falling
GBP rates. The Fx forward hedges the foreign exghaisk over the period
and embeds a basis swap.

5.78 Because Fx forwards are short term, they need toolled” to maintain the
hedge (i.e. cash settled at maturity and then acmaitract is taken out). This
exposes the insurer to movements in spot Fx ratgdasis swap spreads.

Spot Exchange Rates

5.79 Spot exchange rates have been very volatile oespalst two years, with
Sterling showing considerable weakness vs. Do#atsEuros.
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5.80 Because the Fx forwards are cash settled at mattlris exposes the insurer
to disinvestment/reinvestment risk — assets mag tebe sold to fund the

settlement amount, or conversely proceeds will iedxk invested.

5.81 Over 2009, for example, movements in the GBP/USD@BP/EUR spot
exchange rates alone could have resulted in calatash calls of as much as
13% of the value of the assets/liabilities beinddesl. Insurers using these
instruments would therefore have needed suffidigoid assets to post as

collateral.

Fig 5.10 Spot Exchange Rates

2.2 16
21
D T
2.0 w vV
19 1 114
@ 181 5
: s B
8 17 )
16 1 Y12
15 1
V M’M v 1
14+ ——— GBP USD GBP EUR |
1.3 t t t t t t t t 1
5 5 5 5 58 8 8 ¢ 8 8 g 88 8 3
58 5 § 8 2 8% 55 %3 8 &
Sources: Bloomberg
Dec 08 March 09 June 09 Sep 09 Dec 09
GBP/USD 1.44 1.43 1.65 1.60 1.62
Value USD Portfolio 10,000 10,100 8,755 8,01 8,911
MTM 100 -1,345 261 -105
1% -13% 3% -1%
GBP/EUR 1.03 1.08 1.17 1.09 1.13
Value EUR Portfolio 10,000 9,483 8,739 9,389 9,091
MTM -517 -744 650 -298
-5% -8% 7% -3%

Basis Swap Spreads

5.82 A basis swap is an interest rate swap which invothie exchange of two
floating rate instruments (e.g. USD LIBOR swappadGBP LIBOR).

5.83 Basis swaps are quoted as a spread over one fiddtieg rates, with the
other floating rate paid "flat.” Generally, if 3 mith GBP LIBOR is one of the
floating rates, the spread is added to the otlaex. si
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5.84 The chart below shows how basis swap spreads laveed over the past few
years for GBP vs. USD 3 month LIBOR. A spreadldfbps, for example,
indicates that an investor would receive 3 montiPGIEBOR in exchange for
paying 3 month USD LIBOR + 10bps.

Fig 5.11 GBP vs. USD 3 month LIBOR — Basis Swap Sgad Levels (bps)

Jul-08 Oct-08 Dec-08 Mar-09 May-09 Aug-09 Oct-09 Dec-09
0 I I I I I I I

-50

-100

-150

-200

-250

-300

Sources: Bloomberg
5.85 Historically, basis swap spreads were very tiglt stable.

5.86 The global demand for Dollars from the end of Q8&€brced basis swap
spreads very wide. Non-US banks had run out aftséon Dollars because
of the large impairments they had been forced tkenwen USD-denominated
assets. Struggling to obtain funding in unseceesh markets, they turned to
the collateralised foreign exchange swap markets.

5.87 Any insurer with a rolling 3 month strategy oveistperiod would have been
exposed to the wide and volatile basis levels —ingaiolls very expensive.

Requlatory Considerations

5.88 INSPRU requires insurers to “hold admissible asise¢mch currency of an
amount equal to at least 80% of the amount ofatslities in that currency”.
This “localisation” provision limits the amount fifreign exchange risk that
insurers are allowed to take under the Solveneginne.

5.89 Article 132 of the Solvency Il Framework Directiva the other hand, does
not appear to require insurers to match theirlitgs by currency:

“With respect to insurance risks situated in the Community, Member States
shall not require that the assets held to cover the technical provisions related
to those risks are localised within the Community or in any particular
Member Sates.”
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5.90 Additionally, Solvency Il is based on a one yeardihorizon and assumes
that assets are transitioned to a risk-free paottt the end of the year —
therefore a one year Fx hedge appears optimal.

5.91 Insurers that hedge for longer than this will bpased in capital terms to the
risk of unwind (despite being better placed in tewhcashflow matching).

Currency Swaps
Introduction

5.92 A cross currency swap is an agreement between awoterparties to
exchange interest and principal payments in diffecaeirrencies:

Fig 5.12 Cross Currency Swap Agreement

N2
A

Interest flows in Currency 2 on Notional N1

A A A A A

Time

Time O

v v v v v

Interest flows in Currency 1 on Notional N2

5.93 At inception, the notional amounts in the two cagies are usually set to be
equal given the spot foreign exchange rate X k= X x N2).

Hedge Effectiveness

5.94 Unlike a strategy of rolling short-dated Fx forwaehtracts, cross currency
swaps lock into spot Fx rates and basis swap spffeathe life of the hedge,
thus removing cashflow basis risk. However thgdsglly makes them more
expensive in terms of bid/offer spread.

5.95 A cross currency swap can be easily wound up <€ltse out amount will be
the mark-to-market position of the swap. Circumsés under which the
insurer might want to unwind include:

» default of the foreign asset; and

» domestic liability due earlier than expected/maoetkl|
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5.96 In such circumstances, the cross currency swagligsexistence and
typically with a non-zero mark to market positiotherefore exposing the
insurer to potentially significant cash calls.

5.97 Two ways of managing this “unwind risk” are:

» offload the default risk to a bank (e.g. swap tagbmatically cancels in
the event of default) — however charges for thisaiéen be significant;
and

* assume a certain percentage of the assets (iied)jlwill default (claim
early) and have the same percentage of the cursemay portfolio in
cancellable format — therefore keeping the costhefcancellable option
small in relation to the overall portfolio

Regulatory Considerations

5.98 Since a one year hedge is optimal from a Solvehpgrspective, the unwind
risk on a full term cross currency swap may pushiiars towards a strategy
of rolling Fx forwards, even though this increagsk on a long-term
cashflow matching basis.
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Practical issues

Counterparty risk

6.1

6.2

6.3

6.4

6.5

Exchange traded derivatives (ETD) are standardisattacts publically
traded on, typically specialised, exchanges sinidatock market exchanges.
The exchange acts as intermediary to the tradeykinthtely an insurer’'s
counterparty is the exchange.

The financial crisis is expected to lead to anease in the share of exchange
traded derivatives, in part due to pressure frogratithorities in the United
States to reduce systemic risks from the bankintpse

However, most of the hedges discussed in this pagecurrently traded on
the “Over the Counter” (OTC) market — and therefeqgresent private, and
potentially bespoke, trades directly between twitigg In this case the
insurer’s counterparty will normally be an investrmabank.

The bankruptcy of Lehman Brothers on 15 Septem@@8 highlighted the
risks to insurers of the failure of hedging coupgeties.

Insurers should take into account a number of sgtheen assessing how to
measure and manage counterparty risk:

» Selection and diversification of counterparties

Insurers will need to form a view of the creditwoniess of counterparties
using, inter alia, rating agencies views, markg&irmation (e.g. spread on
their bonds and the price of CDS protection) bsb @he insurer’s own
assessment of risk.

Diversification of counterparties provides one imtpaot risk mitigant.
However, as seen in the financial crisis, systemsicfrom the banking
sector leads to a simultaneous decline in the wredihiness of all banks.
Correlation benefits between banking counterpasdiesild therefore not
be overestimated.

e The correlation of counterparty exposure with tedded risk

The main risk will tend to lie with hedges that acerelated with
systemic financial risks events that will lead tmoterparty insolvency.
For example, insurers may have concerns about Qi»S protection
on the German government from a German bank.

There may also be concern in markets where bargeaapo be taking a
one-way bet —i.e. it is unclear how they are thedues laying-off the risk
assumed. A topical example here was banks wrigirgge volumes of
super-senior protection against extreme lossedfopos of sub-prime
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mortgages, which they typically retained on theioks.
* Netting arrangements

Some counterparties had issues with Lehman Brofaduse where they
had some contracts where they owed Lehman Brothergy, and others
where Lehman Brothers owed them money. In thedorthey were
required to settle the contract immediately anfiiih but their recovery
under the latter was delayed and limited. Insuneligypically wish to
ensure they have legally robust netting arrangesnantlace to avoid this
risk.

» Risk mitigation measures. These can include
» Diversification — as discussed above.

» Credit trigger agreement — where derivatives amaiteated and settled on
pre-defined events such as a ratings downgradeafdunterparty below
a certain level.

* Credit intermediation — where a stronger countéypsits between the
insurer and the original bank counterparty.

* Hedges on counterparty risks — e.g. using crediguieswaps or credit
insurance — although these hedges will themselaes bounterparty
risk.

» Collateralisation arrangements — see below.
e The economic capital required to be held againgbsures

« Ultimately, insurers will need to hold adequateremuic capital to
protect against residual risks once the measumgeadre taken into
account.

Collateralisation
6.6 A key method of mitigating counterparty exposurées use of collateral.

6.7 Most insurers will establish collateral arrangersesith their hedging
counterparties. This has been less common forfinancial users of
derivatives, such as corporates, who indeed tylgipagéfer not to receive and
post collateral (see below).

6.8 Typically, at periodic intervals (e.g. daily or wd@, a derivative position is
marked-to-market. If the mark-to-market is indav of the insurer, then the
investment bank posts collateral — typically in tbien of high quality assets
such as cash or government bonds — to the inssisgaurity against the
insurer’s exposure to the bank.
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6.9 Issues for insurers to consider, highlighted byfih@ncial crisis, include:

Frequency of collateral posting, and close-out risk

On insolvency of the counterparty, the insurexisased to movements in
the value of the derivative hedge between the datateral was last
posted, and the insolvency date. This risk camitigated, but not
eliminated, by more frequent posting of collaterand daily
collateralisation has become common practice.

Insurers, even with daily collateral, should refléggs “jump-to-default”
risk in assessing counterparty exposures, partigufaaking capital
relief against regulatory stress tests for theevalia hedge.

The Standard Model SCR under Solvency Il requinsariers to hold
counterparty risk capital against the differenceveen the value of the
hedge taken into account in the stressed SCR soarat a stressed value
of the collateral which has actually been postesl fire-stress).
Essentially the Standard Model assumes that tH&®8tress event will
occur overnight and that counterparty failure meguo before additional
collateral can be posted. This is a rather prudpptoach and doesn’t
actually incentivise insurers to improve the quyatit collateral
arrangements.

Acceptable collateral quality

Collateral agreements will specify the range ottsthat are “eligible” to
be posted as collateral. Typically, lower quatibflateral (e.g. corporate
rather than government bonds) will, if acceptedsiligiect to a haircut in
value — i.e. will require over-collateralisationrses the exposure.
Collateral may also be required to be replacefifexample, it is
downgraded.

On insolvency of the counterparty, the insurer megd to sell the
collateral assets to cover their exposure. Colatehich is illiquid or
whose value is correlated with the hedged expasuteerefore less
attractive. Taking our example above of buying Gid&ection on the
German Government from a German bank, the countgmsk would
not be materially reduced if German government somere posted as
collateral.

A recent trend has been for banks to offer impraeehs to
counterparties if the bank is allowed to post legdd assets as collateral
(e.g. unrated loans, or asset-backed securities).

Replacement cost

The insurer will usually also need to replace teevative with another
counterparty. This can be difficult at a time cdnket distress associated
with a bank failure. In the case of Lehman Brasheefault, this issue
was seen in the inflation swap market where thamel of trades that
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needed to be replaced had a material impact onenkgkidity.

Practical issues with collateralisation

6.10 Insurers will need to ensure that they have appmtgpsystems and
procedures in place to cope with the managemettltzteral.

6.11 Collateralisation is typically a two-way processe- insurers will normally
be required to post collateral if the mark-to-mankaue of the hedge moves
in the banks favour.

6.12 This can cause practical issues for insurers. rémsumay be forced to post
collateral even though the underlying hedged passtiare illiquid — for
example an insurer holding corporate bonds pleseast-rate swaps against
annuity liabilities may, if rates rises, be fordediquidate the corporate
bonds to be able to post cash or government bandsliateral.

6.13 This issue was highlighted by the FSA (2008) ind¢betext of asset-backed
securities. They observed “where insurers areviecea fixed rate in swap
transactions and investing in floating rate insteats (such as ABS) as part
of their ALM strategy they should consider the Idjty impact of collateral
calls when interest rates rise. It is possiblé, tihaan environment of
increasing interest rates, they could face maragiis at the same time as
seeing the value of their investments fall”.

6.14 Insurers will therefore need to stress test paténtllateral calls to assess the
volume of liquid (or ‘eligible’) securities thately will need to hold

6.15 As shown in our analysis in Sections 3 to 5, derregpositions have been
highly volatile in the financial crisis, leading itwsurers facing collateral
strains greater than they may have anticipatede ®sponse from insurers
has been to agree a wider range of eligible codathat they can post to
banks, e.g. corporate bonds.

6.16 This concern with needing to post collateral ieg keason why non-financial
firms have been lobbying in the US against beimtuicied in any
requirements to use exchange traded derivativegy &re concerned about
the need to hold liquid assets to post as collater&edges, when the
underlying hedged position (e.g. swapping debt fflo@ting to fixed) is
illiquid.

6.17 Posting of collateral also has an opportunity eofstr example, government

bonds posted as collateral would not then be avaika.g. for stock lending.

6.18 Liquidity issues also arose in some cases whergdsegere uncollateralised.
Some hedge funds who owed Lehman money under ateallised
derivatives found themselves facing unexpected caké when Lehman
failed and the administrator required them to selteé contract.
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Clearing houses

6.19 Another trend likely to result from the financialsss, is increased regulatory
pressure for banks to use centralised clearingdsoies OTC derivatives.

6.20 An initial derivative trade is made between two mteuparties on the OTC
market — e.g. Bank A and Bank B. However, thedsaare then “novated” to
the clearing house, so that both Banks then ulémdace the clearing house
as their legal counterparty, rather than each other

6.21 The clearing house will typically collect both iaitand variation (i.e. mark to
market) margin from its counterparties, usuallyhie form of cash.

6.22 This has the following advantages
* Reduces counterparty risks on settlement.
* Increased standardisation of contract terms.
* Netting of offsetting positions.
* Independent valuation of trades and collateral.

* The clearing house may offer a “guarantee fundt toaers losses in
excess of a firm’s collateral on default of a mentfiren.

6.23 The increased use of centralised clearing hous®bls should act to reduce
systemic risks in the banking sector, and therefedeice counterparty risk
for insurers, even if the insurers themselves ooetito deal direct with
banks.

6.24 One current debate is whether other financial firsagh as insurers, should
also make use of clearing houses directly, i.eolmecmembers of the
clearing house. However, clearing houses typicaiipuire all variation
margin to be posted in cash, with no flexibilitywaden collateral terms, and
for insurers this would intensify the liquidity igss identified above.

6.25 Clearing houses are themselves not free of couantigrgsk. Indeed the
Standard Model SCR does not appear to recognideetinefit of using
clearing houses and may even penalise this, simgeuld be seen as a
reduction in the number of counterparties and bezawany clearing houses
do not have explicit credit ratings.

Liguidity and transaction costs

6.26 In many cases, derivative markets actually remamerte liquid than the
corresponding physical asset markets during trential crisis — for example
the interest swap market remained relatively licand the credit default
swap market was typically more liquid than the ptaiscorporate bond
market.
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6.27 Nevertheless, liquidity did reduce and transactwryss widened materially
in the months following the failure of Lehman Bretk.

6.28 Insurers should consider the potential risks afduction in liquidity, and
increase in transactions costs, on hedging stegeparticularly where a
dynamic hedging programme is being used.

Valuation

6.29 Insurers will need to place a value on hedgesif@antial reporting purposes.
Although counterparties will normally provide a wation, best practice
would be for insurers to form their own independaatv, for example from
their own models or from other price sources.

6.30 In some cases, where markets are illiquid or nettioning, a mark-to-model
approach may be required. Although outside theeaod this paper,
longevity swap hedges are an example where timisaded, and during the
worst period of the financial crisis, valuationsmany markets, physical as
well as derivatives, became unreliable.

6.31 Being able to place an independent value on dévasteld is also important
for monitoring collateral arrangements.

6.32 One practical issue that has arisen is the ap@tepdiscount rate that should
be used for valuing derivative cashflows. As dssad in Risk Magazine
(2010), prior to the financial crisis, the standassumption was to use the
Libor swap curve. However, post the financiasisrthere is a recognition
that this may not be appropriate as material gape bpened up between the
cost at which banks can fund themselves, Libor,amanight interest rates.
Generally accepted practice in this area is stikéeging, but a view appears
to be forming that:

* Uncollateralised derivatives, where the bank owegey to a
counterparty, should be valued at a discount retereflects the cost of
funding to the bank, which is typically materialligher than Libor swap
rates and will differ between banks.

» Collateralised derivatives should be valued usweyoight SONIA swap

rates, as discussed in Section 5, since this isatkehat is paid on cash
collateral.
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Conclusions

Summary of findings

7.1

7.2

7.3

7.4

7.5

7.6

Our aim was to assess whether derivative hedgesittithey said on the tin,
particularly during the recent financial crisis.

The severe dislocation in financial markets causethe crisis highlighted a
number of issues and risks with hedging strategiesjding many that were
not previously foreseen.

In particular, for a number of popular hedging tetgées, such as CDS, the
basis risk between the hedge and the hedged expdsting the financial
crisis was material, particularly when assessed orark-to-market basis.
Indeed in some cases — e.g. swap rates vs. @H fathe residual basis risk
actually exceeded the volatility of the un-hedgegdasure. On a cashflow
basis, however, many of these hedges should stiibpn as expected.

The effectiveness of a hedge depends cruciallyoonthe hedge performance
is measured — and what the hedge was expected to do

» The appropriate mark-to-market hedge for interatg-risk on liabilities

will depend on the choice of discount rate. Swapsesent a “perfect”
hedge for liabilities discounted using swap rates, & contrast,
government bonds are no longer a risk-free assetik-to-market terms.
But volatility will arise with swaps if a governmielnond based discount
rate is used.

* The basis between bond and CDS contracts arguatgsents mainly a

funding or liquidity premium. A portfolio of bondsedged by a matching
index CDS (if available) is largely hedged for défaisk, but contains
considerable illiquidity. If liabilities are alstiquid, e.g. annuities, and
valued using a discount rate including a liquigitgmium (as may apply
under MCEV and Solvency Il) then the CDS could betiective hedge.

Equity hedging strategies tended to perform walinee in this financial
crisis, correlations between different equity méskactually increased
significantly. However, we are aware that somealde annuity providers
suffered material losses in cases where the fundsraices on which
guarantees were offered proved significantly madatide than available
indices in the hedging market. And basis risk quity hedges even for
typically UK equity portfolios should not be negied.

From a regulatory perspective, the historic Pillaneasures (peak 1 and peak
2) may have proven generous in their treatmenedfb effectiveness, with
basis risk not taken into account. Basis risk typgally picked up in Pillar

2 although the level of sophistication of approachas varied considerably

in practice.
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In contrast, under Solvency I, the Standard M&IER may actually set too
high a standard for hedge recognition. If intetgdeigorously the proposed
requirements may render most current hedging giesténeffective and so
disincentivise insurers using the Standard Modehfhedging market risks
or from establishing appropriate collateral arrangets. A more optimistic
perspective would be to say that Solvency Il witténtivise insurers to more
thoroughly document and model the residual riskseidges.

7.8 The financial crisis also highlighted the importaref managing counterparty

exposures. The use of collateralisation is a leey @ this risk management,
but as we have shown collateralisation may alssegurieinsurers with some
significant practical issues.

What should insurers do?

7.9 Based on our findings, we would suggest that inrswskould:

Analyse their hedging strategies in detail to uatderd basis and other
residual risks.

Establish appropriate economic capital for basissti

Reflect in new business pricing the costs assatiatth basis risks
between guarantees offered to customers and alailadging
instruments.

Consider the construction of more refined hedgasalldress basis risks.
Insurers will also need to carefully consider ttagleé off between hedges
with lower basis risk and the lower transactionte@sd greater liquidity
of more commonly traded hedges.

Review their selection of counterparties and theilateral, and other
counterparty risk mitigation, arrangements.

Perform stress tests of hedging strategies andteddl arrangements
against extreme events including, but not limitgdatrepeat of the
financial crisis.

Document hedging strategies and the tests andast@sdpplied to hedge
effectiveness. In particular under Solvency I§urers will need to either
provide a robust justification of hedge effectivemender the Standard
Model, or develop partial internal models for the&dge programmes.

Ensure that the issues associated with basis mésgraperly
communicated to all key stakeholders (e.g. the @oar

7.10 Derivative hedges will remain an important partisk management for

insurance companies and the financial crisis haslmightened the
importance of hedging financial risks.
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7.11 However, insurers need to read the instructionthertin carefully and take
care when applying these products.
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